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DISCLAIMER

The information presented in this document summarizes information available at the time of

publication. In some instances where information was not available, information from

“standard references may have béen used. This document does not represent the final analysis

of the facility. The purpose of this document is to assist EPA Region I in cvaiuating the
technical viability of _staibi]jzing current or potential release of hazardous waste or hazardous

constituents. The information contained herein was obtained through EPA’s Regional Office .

and Federal and State agencies.

This document does not represent EPA’s final position or conclusions for this facility.
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1.0

INTRODUCTION

CIBA-GEIGY Corporation manufacturing facility in Cranston, Rhode Island, was
partly occupied by the Alrose Chemical Company from 1930 to 1,954. In 1954, the

" Geigy Chemical Company of New York purchased the facility from the Alrose

Chemical Company and operated the facility as the new chemical manufactﬁring plant

for the Geigy Chemical Company.

In 1970, the Geigy Chemical Company merged with Ciba Corporation of Summit,
New Jersey, to form the CIBA-GEIGY Corporatioh (incorporated in the State of New
York). CIBA-GEIGY Corporatibn is a diversified compaﬂy that is engaged principally
in the dlscovermg, development, manufacturing, and marketing of a wide variety of

spcc1a.1 purpose pharmaceuticals and chemical products throughout the Umtcd States.

After the merger, the Cranston plant was used as a production facility for
manufacturing organic chemicals on a batch basis. Major product categories (and the

decades in which they were produced) included:

1950s -- agricultural products, and leather and textile auxiliaries

19605_ - plastics additives, optical brighteners, pharmaceuticals, and
textile auxiliaries ' _

1970s -- pharmaceuticals, agricultural products, plastics édditivcs, textile .
auxiliaries and bacteriostats

1980s -- pharmaceuticals and_ plastics additives

Raw materials and intermediates associated with the facility are listed in Table 1-1.

Final products are listed in Table 1-2.
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TABLE 1-1. RAW MATERIALS AND INTERMEDIATES, CIBA-GEIGY FACILITY,
CRANSTON, RHODE ISLAND ‘

Methylene chloride, technical
bis(2-Chloroethyl)ether
Chlorobenzene

‘Methyl ethyl ketone (2-butanone) *

Copper acetate

- Silver nitrate

Acrylonitrile, 35-45 ppm inhibitor
Chromium sulfate ‘
Toluene -
Ethyl cellosolve (Ethylene glycol
monoethyl ether)

Xylene

Hydroquinone

o-Nitroaniline (ONA)

Ethylene glycol (1,2-ethanediol)
N-methyl-2-pyrolidone
Hydrazine sulfate

Ethanol

Hydrogen cyanamide 50 percent
Ethyl acrylate, 25 ppm inhibitor
Hexylene glycol

Ethylene chlorohydrin

TMHP Dry

Aminoethyl ethanolamine (AEEA)
Soltrol 10

Phenyl. alpha-naphthylamine
AMPS monomer (reaction grade)
Isopropylamine

Chlorotoluene (Halso 99)
Dioctadecyl hydrogen phosphite
Phenylhydrazine

Methyl styrenated phenol
1,2-Diaminocclohexane
Penicillin-V-sulfoxide benzhy
Dimethylaminopropyl chloride

. n-Octylamine

Allyloxyphenol

Irgatan F liquid, new

Deriphat 160C

Actinol FA-1

Vinyl butyl ether
2,4-di-t-amylphenol
Perfluoroalkylethyl iodide FCG600
Perfluoroalkylethyl iodide FCG800

mE EaE e =N

Ml NS U B I I B

p-Cresol Perfluoroalkylethyl iodide

Methanol Isopropanol |
Special naphtholite Acetone |
Nitrosyl sulfuric acid Naphthalene ‘
Phenol Disobutylene |
Triethylene glycol - Glutethimide

Diethanolamine p-Toluene sulfinate, sodium

Polyethylene glycol 400 Capric acid,

Trichloroacetic acid Pamoic acid, disodium salt

t-Butyl alcohol Acetic acid

Methyl acetoacetate Dimethylsebacate

Oxalic acid, crystal ACS Azobenzene, technical =
Butyl cellosolve (Ethylene glycol Heptane ' l
monobutyl ether) Oleic acid

Malic acid Amsco (mineral spirits) I {
" A91-1085.1xt 2 .
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TABLE 1-2. FINAL PRODUCTS CIBA-GEIGY FACILITY, CRANSTON,

RHODE ISLAND

1.  ADDITIVES GROUP
Tinuvins

Tinuvin P

Tinuvin 144
Tinuvin 326
Tinuvin 327
Tinuvin 328
Tinuvin 440
Tinuvin 770
Tinuvin 900

Irganoxes

Irganox 565
Irganox 858
Irganox 1010
Irganox 1035
Irganox 1076

‘Irganox 1093

Irganox 1300
Irgastabs
Irgastab 2002

II. AGRICULTURAL CHEMICALS
GROUP

Triazine Herbicides

II. . CHEMICALS GROUP
Irgasans

Irgasan CF-3
Irgasan DP300

 Miscellaneous Chemicals

Gycotan (Alkyphenoxyfulfones)
Dicrylate (Acrylamide/acrylate polymers)
Nonisol (Polyethylene glycol aliphatic
esters)

Amine O (Alkyl imidazole)

Tinofix, Gycofix
(Dicyandiamide-formaldehyde condcnsanon
products) '

Irgapadol, Alrosol, Alrowet (Fatty acid
esters/amids)

Phenidone (phenylpyrazohdoncs)

Tinopals

Tinopal 4BM
Tinopal RBS

IV. PHARMACEUTICALS GROUP

Chlorthalidone (Hygroton)
Phenylbutazone (Butazolidin)
Imipramine (Tofranil)
Desipramine (pertofrane)

Propazine | Hydrochlorothiazide
Simazine Baclofen (Lioresal)

Carbamzaepine (Tegretol)
A91-1085.txt 3
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As of May 1986, CIBA-GEIGY had ceased all chemical manufacturing operations at

the facility and began decommissioning aﬁd razing the plant.

As part of decommiésioning and razing the facility, significant environmental and
waste management activities were conducted 1n accordance with (1) the closure plan .
. developed by CIBA-GEIGY and submitted to'both the U.S. EPA and the Rhode Island
‘Department of Environmental Management (RIDEM) in the RCRA Part B Permit
Applicatidn Submission, and (2) the Phase-Down Plan developed by CIBA-GEIGY.
Deéommissioning included the removal of materials, residues, and wastes, as well as
the proper disposal of hazardous wastes. Decommissioning also included cleaning (or
otherwise preparing) equipment and structures for 'rcrhoval and/or demolitidh. Rubble

was disposed of off-site at an approved landfill. Useable equipment was sold.
Based on the location of known or suspected releases, the geographic setting, and the
former plant layout, the facility has been divided into three on-site study areas: the

Production Area, thc.Was;ewatcr Treatment Area, and thé Warwick Area.

Figure 1-1 presents SWMU, AOC and AAOI locations.
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20 SITE DESCRIPTION/ENVIRONMENTAL SETTING
2.1 Climatology

Table 2-1 presents the meteorological data for ;he facility.

TABLE 2-1. METEOROLOGICAL DATA
Average Monthly Precipitation (inches)-: 3.5
Average Number of Days per Month with 10
Precipitation: '
Average Temperature (°F): 50.5 |
Average Monthly Pan-Evaporation (in): ' NA
Average Wind Erosion Velocity (mph): 4-12
Severity of 25-year, 24-hour Storm (in): NA

NA - not availab_le

The direction the majority of the wind comes from is the northwest. Calm winds of

3 mph constitute 10.2 percent of all winds.

22 Local Geology/Soils

The unéonsolidatcd deposits in the vicinity of the site generally have thicknesses that
range from 50 to 100 feet (Bierschenk, 1959). The typical stratigraphy in areas near
the facility (Bierschenk 1959), consists of a layer of fill that is underlain by a layer of
sand and gravel of variable thickness, which in turn is underlain by a layer of silt.
Surface exposures of the Rhode Island Formation do not occur near the CIBA-GEIGY
facility. Cross-sectional information of the site is shown Figures 3-3 thrbugh 3-5 of

" the CIBA-GEIGY Phase I Interim Report, which is available for review at the

conference.
A91-1085.txt _ 6
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Tables 2-2 through 2-4 present ﬂ1e soil parameters for the three sections of the site.

TABLE 2-2. SOIL PARAMETERS - PRODUCTION AREA

Depth of Soil Layer (ft)

. .Textural Classification

Soil Layér
.

No consistent layer

Interbedded sands, silts,
gravels, and clays

2 Variable composition and Glacial till
thickness (30 ft to 60 ft '
below ground)

3 60 ft below ground (avg) Bedrock

TABLE 2-3. VSOIL PARAMETERS - WARWICK AREA

~ Soil Layer

Depth of Soil Layer (ft)

Textural Classificaﬁon

50-60 ft below ground

1 30 Interbedded and laterally
' discontinuous sands, silts
. - and clays
2 varying thickness and 1 Till -
composition _
3 Weathered or jointed

| bedrock

TABLE 2-4. SOIL PARAMETERS - WASTEWATER TREATMENT AREA

Soil Layer

Depth of Soil Layer (ft)

Textural Classification -

1

30

‘Interbedded discontinuous
sands, silts and clays

30-50 below ground

Till

45-60 below ground

Bedrock

A91-1085.txt
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2.3

Hydrologic .Setﬁng

The site is adjacent to, and extends both north and south of, the Pawtuxet Rivcr, .
within the Pawtuxet River Basin. The basin has a tota_ll land area of about 230 square
miles (147,200 acres) and is the largest drainage basin in Rhode Island (Metcalf &
Eddy, 1983). The Pawtuxet River flows from wést to-east through the site. Bellefont
lsond lies to the west and northwest of the Production Area. The pond drains to the
south by means of a stream which flows through culverts for much of its length That
stream enters the Pawtuxet vaer from the north about 300 feet upstream of the
Production Area.

The 11.7-mile-long maih stem of the Pawtuxet River is formed near River Point in
West Warwick by the confluence of the north branch and south branch of the -
Pawtuxet River. The north branch ongmatcs at the outlet of the Scituate Rcservou
and flows in a southeasterly direction for about 6 miles to the conﬂuencc with the
south branch. The Scituate Reservoir is a water supply reservoir owned and operated
by the City of Providence. .Releases from the Scituate Reservoir depend on the water
supply needs of Providence (but a minimum release of 10 million gallons per day is

required to maintain base flow).

The western point of the drainage basin is relatively undeveloped. However, the lower

- reaches of both branches, and especially the main stem of the Pawtuxet River, flow

through highly developed residential, industrial, and commercial areas. In addition to

_the two reservoir dams and the Pawtuxet Cove Dam at the river’s mouth, there are

- small mill dams along both branches and along the main stem of the Pawtuxet River.

Some sections of the facility are within the 100-year flood plain (Federal Emergency
Management Agency, 1982 and 1984). The entire Warwick Area and about half of

A91-1085.txt 8
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the Wastewater Treatment Area are within the 100-year flood plain. About 10 percent

of the Production Area along the river is within the 100-year flood plain.

Table 2-5 presents information pertinent to Pawtuxet River measured at gauging

stations in the vicinity. Table 2-6 indicates an increase of sedimentation in the 1970s. .

TABLE 2-5. PAWTUXET RIVER | — o “

USGS Gauging | One-year-in-ten - : I

Station average seven Range of mean
Location day low flow Drainage area. monthly discharges
Washington 16 cfs 64 square miles | 24 cfs (August 1974)
(south branch) [ - : 593 cfs (April 1983)
Cranston (main 74 cfs 200' square miles | 75 cfs (July 1957)
stem) | 1788 cfs (April 1983)

- TABLE 2-6.  SEDIMENTATION RATES FOR PAWTUXET RIVER

Sedimentation rate . :
Location (inch/year) for 1979 Sediment rate (in/yr) 1970’s
near CIBA-GEIGY 0.8 ' Not available
1 mile downstream | 1.25 : 0.2-0.4

Note:  The apparent change in sediment rates may be related to highway construction activities during the
late 1970’s.

These rates were collected near the river margins. Data for the channel center is not

available.

The rates presented in Table 2-6 should be viewed as typical deposition rates over the .

last 20 to 30 years. Variations in these rates occurred by stream position and over

A91-1085.txt 9
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time. Human activities (e.g., bridge construction), climatic conditions, and

morphologic river changes also contributed to variations in these rates.

" Ground water underlying the facility discharges to surface water, so both the. runoff _

and ground water discharge pathways could introduce contaminants to surface water.

Table 2-7 shows information about the Pawtuxet river as it flows through the facility
property. ' |

TABLE 2-7. SURFACE WATER BODY PARAMETERS
Stream Parameters Lake Parameters
, . : Average |
Water Distance | Average | Average | Surface Water | Sediment
Body of Down- - Flow | Velocity |~ Area Depth. | Delivery
-Concern | gradient | Rate (cfs) (m/s) (hectares) (m) Fraction
Pawtuxet | Onsite 0.088 0.14 1.7 N/A N/A
River miles
' | long

2.4 Hydrogeologic/TopographicAl Setﬁng'

Ground Water/Top?gmphy |

The facility is relatively flat with gentle slopes towards the river:

Ground water ﬂows. generally towards the river. A plan sho.wing the Shallow

Overburden Water Table Contours is in the CIBA-GEIGY Phase I Interim report and

will be available for review at the conference.
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Locally, greund water occurs in consolidated fluvial and glaciofluvial sediments, and
in the underlying consolidated sedimentary, metamorphic, and igneous rocks. The
fluvial deposits are thin and discontinuous, and .w'duld.not yield adequate water
volumes to wells. The glacioflu.\}ial sediments vary from moderate-to-high yield (75
to 1,600 gallons per minute, or gpm) outwash deposits to poor yield (generé.lly less
than 2 gpm) till deposits (Bierschenk, 1959). The outwash deposits afford most of the
-water currently pumped and potentially available. The yield of consolidated rocks is
variable depending on such factors as the fracture/joint density and size and the |
interconnection of fractures/joints. However, the nature apd thickness of overlying

deposits appears to influence the yicld of the consolidated rocks. -

Bedrock was encountered beneath the facility at depths ranging from about 53 to 108
feet, therefore yields averaging 80 gpm may be available from bedrock beneath the
facility. However, bedrock overlain by till is expected to yield significantly less

water.

The depth to water in consolidated rock wells reflects the land surface topography.
The water level appears‘to have little relation to the depth at which the watcr-bcaring
fractures/joints are encountered, suggesting that there is an interconnection between the
unconsolidated deposits and the underlying consolidated rocks. | 3
Generally, ground water levels are above stream levels, indicating that streams such as
the Pawtuxet River are gaining streams (Bierschenk, 1959). Along most reaches of
their courses, gainirig streams are being fed by ground water and can maintain base

flow during periods of little or no rainfall.

A summary of aquifer characteristics can be found in Table 2-8.
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TABLE 2-8. AQUIFER CHARACTERISTICS
' ' Area
" Production WWT Warwick

Aquifer Material
Hydraulic Gradient 0.005 0.016 0.010
Hydraulic Conductivity 1.5-2.0 NA - NA
of Aquifer (ft/day)
Porosity of Aquifer 0.3 0.3 0.3
Material
Bulk Density of Aquifer | NA ‘NA NA
Material (g/cm’®)
Fraction of Organic NA NA NA
Carbon in Aquifer
Material
Thickness of Aquifer NA NA . NA.
Material (ft) L
Depth to Water Table (ft) | Production Area, | WWT Area, Warwick Area

approximately approximately | approximately

5.0 3.0 5.0
Ground Water Recharge | 21 347 a4 21 21
(in/yr) jo-15"
Ground Water Movement | 2-180 6-190 4-120
(ft/year) t- b5 €T

NA - Not Available

A bulkhead, constructed of sheet steel piling, borders the entire south side of the
Production Area. The bulkhead is about 360 feet long and extends about 25 feet
below grade. The bulkhead is anchored by 2-inch steel rods at 10 foot intervals to an

underground concrete beam (dead man). The dead man runs the entire length of the .

bulkhead. The bulkhead penetrates about 20 feet into the unconsolidated aquifer.
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Stratigraphic borings advanced at the facility has revealed three hydrostratigraphic -

units - the bedrock aquifer, till, and the overburden aquifer.

Bedrock Aquifer. The lower unit is a sedi_rpenté:y rock that has undergone low-grade
_metamorphism. The unit can be characterized as a fractured rock aquifer, and is the
deepest aquifer both locally and regionally. The aquifer is confined by the till and/or

clay and silt layers in the overburden deposits.

Data collected suggest two possible configurations for ground water flow within the
bedrock aquifer. The first is that flow is toward the river from both the south and
north, implying a hydraulic connection with the river; the second is that flow is toward
the south-southwe_st. Since the confined nature of the aquifer implies that there is no
hydraulic connection with the river, a soutli-southwesterly flow direction is considered

more likely (RFI, CIBA GEIGY). S 0

Upward vertical gradients (both in and between units) Were. observed in _nested
piezometers and monitoring wells. The upward'vertical gradients ranged from 0.003
to 0.05 feet per foot (ft/ft), indicating that there is some potential for lcakage from the
bedrock aquifer to the overburden aquifer. However, the amount of flow is expected
to be minor because of the low permeability of the confining layers. No downward
vertical gradients were observed, so the possibility of contaminants migrating from the

overburden aquifer to the bedrock aquifer is minimal.

Steep gradients also were observed in the Wastewater Treatment Area and in the off-
site area between the Wastewater Treatment Area and the Production Area. These |
steep gradients are attributable to bedrock highs. Bedrock highs effectively reduce the
overburden aquifer thickness, constricting flow and causing steeper hydraulic gradients
in their vicinity. Steep gradients in the northern portion of the Wastewater Treatment

Area are attributable to a large and abrupt change in topography (essentially a 30-foot

cliff).
A91-1085.txt ) 13
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Till. The bedrock is overlain by a till. The till appears to act as an aquitard between
the bedrock aquifer and the overlying glaciofluvial and fluvial sediments. However,
because the till is discontinuous there is some potential for good hydraulic connection

between the two aquifers where the till is absent.

Overburden Aquifer. The overburden aquifer is comprised of intercalated clays,

clayey silts, silty sands, sands, and fill." The unit can be subdivided into three general

units:
1. an upper unit composed of sﬁnds, silts, and man-made fill (sand/fill unit);
2. an intermediate layer-of silt (silt unit); and

3. "a lower unit composed of fine sand and silty fine sand (fine ‘sand unit).

This subdivision is not continuous across the entire site - considerable interfingering of
clays and sands occurs. The clay layers within the overburden deposits may function

as semi-confining layers where they are laterally continuous and sufficiently thick.

The equipotential lines are mostly parallel with the river, with all ground water flow
directed toward and discharging to the river. The horizontal hydraulic ‘gr'adicnt in the
Warwick Area is relatively flat (about 0.005 ft/ft').l In the Production Area, the
gradient is relatively flat in the north but sfeepens dramatically near the river (about
0.02 fu/ft). -Clustered piezometers and wells adjacent to the bulkhead show that the
water table elevations are higher in those wells closest to the bulkhead. This pattern
of water table elevations reflects a ground water divide - an equipotential .linc across
which ground water does not flow (because of the influence of discharge zones, not
because of a physical barrier). Near the bulkhead, gro{md water flows downward

* under the bulkhead and subsequently discharges to the river.

A91-1085.1xt ' 14

RECYCLED PAPER ENFORCEMENT CONFIDENTIAL




Hydrogeological Summary. The following conclusions formed the basis of the Phase
I conceptual hydrogeological model (1991) of the site (CIBA-GEIGY Phase I Interim
Report): | ’ ’

* - The bedrock -aquifer appears to be confined. Although the flow direction is
ambiguous, ground water appears to-flow through the bedrock aquifer in a

south-southwesterly direction.

. The overburden aquifer is complex and appears to range from being unconfined

to semi-confined, and may be fully confined locally.

. Ground water flow in the overburden aquifer is complex and depends on both
~ the site stratigraphy and artificial structures (i.e., the bulkhead); in general,

ground water flows toward and discharges to the Pawtuxet River.

e . The overburden aquifer appears to have upward vertical gradients except at the
Bulkhcad, where ground water appears to flow downward (under thé bulkhead)
before discharging to the river. Thus, the bulkhéad creates a ground water
divide. The bulkhead also appears to force ground water from the Production
Area toward the south bank of the river. |

. Ground water elevations are higher than the river water level elevations.

e “The ground water hydrochemistry is-similar in both the shallow and deep
portions of the overburden aquifer in the Production Area, further indicating
that the aquifer is unconfined. The ground water hydrochemistry also confirms

that the aquifer receives significant recharge from rainfall.

A91-1085.txt _ 15

RECYCLED PAPER ENFORCEMENT CONFIDENTIAL



2.5 Sensiﬁve Locations

Table 2-9 provides information on whether the facility is located in a geologically” " * |
sensitive location considered to pose an increased threat of contamination from '
hazardous waste management facilities. The Pawtuxet River flows through the site,

Bellefont Pond lies north-northwest of the Production area, and marshlands are ldcated

onsite.
TABLE 2-9. GENERAL GEOLOGIC SETTING
Seismic Impact Areas ) | No
Karst Terrain - . No
Floodplains : - 100 yr on site
Poor Foundation Conditions NA
Complex Hydrogeology ' Yes
Areas Susceptiblc to Mass Movements NA
Ground Water Vulnerability/Resource Value | Yes

NA - Not Available

2.6 Background Concentrations

The background concentrations presented in Table 2-10 are from an analysis

performed on one sample upgradient from the Production Area.
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TABLE 2-10. BACKGROUND DATA (SOIL) “

Constitueht Cohcentration (ppm)

fluoranthene 6.1

chrysehe 3.7 - M
benzo(b)fluoranthene 34 |
benzo(a)pyrene | 2.1

phenanthrene 4.2

.anthracene - 1.2 |

butylbenzylphthalate 22.0 - | | j’

However, recent investigation has identified additional background levels. These are

presented in Table 2-11. Additional concentrations are presented in Attachment A.
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TABLE 2-11. BACKGROUND DATA - SURFICIAL SOIL: INORGANIC DATA "
SUMMARY - 1991 o .
| Inorganics Background Soil Range (ppm) “

Antimony 0.58+-0.65%* |

Arsenic 5.2-36.9 %
Barium 12.1-275 ﬂ
‘Beryllium 0.25-0.77 “
Cadmium 0.52-0.78 “
Calcium 560-1,440 ﬂ
Chromium 6.2-20 |
Cobalt 1.8-7 ‘
Copper 3'1_8-_22,_."9

Iron 7,240-28,300

Lead 11.8-471

Magnesium 683-2,450 I
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TABLE 2-11 (CONTINUED)
- Inorganics ' Background Soil Range |
Manganese 53.2-476 N
Mercury 0.047*-0.81
Nickel '1.5%-13.3
Potassium 349-786
Selenium 0.32*-0.67
Silver 0.77%-1%*
Sodium 77*-230
Thallium 0.32*-0.53**
Tin 7.7*%-102
Vanadium 11.3-27.3
Zinc 17.4-219
Cyanide 0.45*-3

*These lower values are detection limits, not concentrations detected.
**These upper values are detection limits, not concentrations detected.
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30 POTENTIAL RECEPTOR IDENTIFICATION
3.1  Present and Future Land Uses

3.1.1 On-Site Land , Use

The facility is located along the north and south banks of the Pawtuxet River in

Cranston (Providence County) and Warwick (Kent Country) Rhode Island. The

defined area of the faéility is about 31 acres (13 acres north of the Pawtuxet River in

Cranston and 18 acres south of the river in Warwick_).

The site is predominantly in use by the facility. The land use on-site is distributed as

presented in Table 3-1.

TABLE 3-1. ON-SITE LAND USE

and wetlands)

Land Use % of total
Woodland 20

Bax;e Soil or Dirt Roads 25
Hard-Surface Roads 7 10

Paved Surfaces (including Buildings, roads) 35

Water (c.g., ponds, lakes, surface impoundments, 10

A91-1085.txt 19

RECYCLED PAPER ‘ ENFORCEMENT CONFIDENTIAL




3.].2- Surrounding Land Use

The facility is bordered to the north and south by residential areas, to the east by
commercial areas, and to the west by both an open space area, formerly the property .
of the At]éntic Tubing and Rubber Company. The Atlantic Tubing and Rubber
Company manufacturing proccés waste included rubber, plastic, and polyvinyl

chloride.
3.1.3 Ground Water Use

No active water supply wells are Believcd to exist on-site cuncnﬁy. Ground water is
not known to be withdrﬁwn from the féciﬁty. No drinking water wells are known to
be within 1 milc.of the site. Four wells believed to be about 300 feet deep, are
located roughly 300 feet east of the Wastewater Treatment Area and just north of the
' Warwick ‘Avenue bridge. Three other wells aré-rcbortcd to be 12 to 22 feet deep, are
-located at least a'quarter mile from the facility. It is no.t' known if any of these wells

are still in use.

Table 3-2 presents sensitive populations identified by the Consent Order that will be
considered possible receptor locations. Table 3-3 presents other watcr'u'ses within 15

miles of the site.
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TABLE 3-2. SURROUNDING LAND USES

Pertinent Information

Nearest Distance to -

Land Use " Facility (mile).
Industrial 20 acres Atlantic Tubing and
: Rubber Co. (adjacent)
Comrﬁercial 15 acres adjaccﬁt _
Residential 136 acres within 0.5 miles
Hospitals 1 General Hospital | within 3 miles
Forest/Field 23 acres within 0.3 miles
Elementary School 3 within 3 miles
Other School 3 High Schools within 3 miles
- Wetlands Bellefont Pond 0.05 mile
Park 4 Parks/Playgrounds I mile
Surface Water Bellefond Pond 0.05 mile
Other: Nursing Home 3 Elderly Housings - within 3 miles

TABLE 3-3. OTHER WATER USES WITHIN 15 MILES DOWNSTREAM OF
FACILITY (PAWTUXET RIVER)

'Distance from Facility (miles)

Water Use

Downstream < 1 mile

estuarial cove

Approximately 15 miles (upstream)

Scituate Reservoir -
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TABLE 3-4.  TYPES AND PROXIMITIES OF SENSITIVE/VALUABLE

'ENVIRONMENTS -
Type of Sensitive or Valuable
Environment : Distance from Facility (m)
Wetlands adjacent |
National Park = | Na

Areas Identified Under Coastal Zone | N/A
Management Act

Scenic Areas Identified Under National | N/A
Estuary Program

Critical Areas Identified Under Clean N/A
Lakes Program

National Seashore Recreational Area N/A
National Lakeshore Rccrcatlona] Area N/A

National Forest ‘ _ N/A

" N/A - Not Applicable

A91-1085.txt : 22

RECYCLED PAPER ENFORCEMENT CONFIDENTIAL




40 RESULTS OF SWMU INVESTIGATIONS

" This section presents the results of previous investigations conducted at the CIBA-
GEIGY facility. Three main areas of concern are identified on site: The Production
Area, the Warwick Area, and the Wastewater Treatment Area. This document is
organized by these three areas. The SWMUs (Solid Waste Management Unit) are
grouped under each area. Each section includes a subsection "Recent Iﬁvestigatioris“.
These recent investigations were conducted in 1991 and the highest concentrations
found are presented in this sccnon The entire data summaries are included in |
Attachments A, B, C, D and E. | '

All action levels listed are Subpart S action levels.

Table 4-1 identifies these areas and a brief description of their characteristics.
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TABLE 4-1. SUMMARY OF GENERAL UNIT/DISPOSAL AREA CHARACTERISTICS

Releases to the Environment

SWMU . | - *

Number SWMU Name SWMU Area Description : GW | SW | Sediment | Air | Soil | None | Unknown
2 6,000-gallon hazardous Production The 6,000-gallon above ground tank was used to provide X . X
waste storage tank Area . storage of process wastes containing acetone, toluene,

monochlorobenzene, isopropanol, naphtha, xylene, heptane,
methanol and water. The carbon steel tank was 17 ft high,
had diameter of 8 ft, and was enclosed by an 8,000-gallon
capacity dike (14.5 ft x 19 ft x 4 ft high).

3 7,500-gallon 90-day - Production The vertical above ground tank, which had a capacity of X X
accumulation tank Area 7,500 gallons, was used to store flammable liquids for
periods of less than 90 days. The stainless steel tank was 17
ft high, had a diameter of 8.5 ft, and was enclosed by a
25,000-gallon dike (approximately 28 ft x 29 ft x 4 ft high).

4 Trash compactor station | Production The trash compactor station had two compactors of 30 and X
Area 55 cubic yard capacity, and only handled packaging material
‘ paper wastes and washed fiber drums. The trash compactor
area (21 ft x 36 ft) was concrete lined-and drained to the
wastewater treatment plant.

7 Chlorosulfonic Acid Production Approximately 500 gallons of chlorosulfonic acid were X | x
Spill Area .Area spilled over an area about 10 ft by 20 ft.
8 Prussian Blue Spill Production | Blue-stained soil, believed to be from Prussian Blue, resulted | X X
Area : Area from a spill of unknown quantity. About 300 cubic yards of
that soil were excavated and subseguently removed.
11 Toluene Wastewater -Production The estimated loss of toluene associated with this SWMU is | X X
- | Release Area | Area .| between 9 and 90 pounds. The loss occurred via a
subsurface sump associated with Building 11.
13 Process Building Area Production Chemical manufacturing took place from 1930 to 1986. All | X X o X
' Area = of the structures have been raised '
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TABLE 4-1 (CONTINUED)
Releasé to the Environment
SWMU . . | .
Number SWMU Name SWMU Area Descﬁptit_m GW | SW | Sediment | Air | Soil | None | Unknown
15 Laboratory Building Production The gravity sump pump was used during normal operations X
Wastewater Sump Area in the laboratory building, and drained to sanitary sewer
lines that discharged into the Cranston POTW.
1 Hazardous waste Warwick Area - - - - - X
storage area
5 River sediment storage Warwick Area Approximately 6,630 cubic yards of sediment dredged from X
area the Pawtuxet River was piled in this area. The sediment
was dredged as part of the removal of the original
cofferdam/ wastewater outfall. The sediment was removed
from the site in 1976. The natural grade of this area was
restored in .1977.
6 Zinc oxide/soil pile Warwick Area | Approximately 25 cubic yards of soil containing about 10 X
' percent zinc oxide residue exists on site. The zinc oxide
residue was from an incident involving a broken railcar.
The soil pile is approximately 50 ft long by 7 ft wide by 2 ft
high. :
9 Wastewater Pipﬁline Warwick Area | A break in the main raw waste transfer line resulted in the X X X X
Break - Warwick Area discharge of about 24,000 gallons of wastewater. The
“wastewater entered the surface water runoff catchment
system and discharged to the Pawtuxet River. The
wastewater typically contained halogenated and non- »
halogenated solvents and other organic compounds routinely
used in the chemical manufacturing process. -
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TABLE 4-1 (CONTINUED)

Releases to the Environment

SWMU . . R
Number |- SWMU Name SWMU Area 'Descri'ption GW | SW | Sediment | Air | Soil | None | Unknown
16 Maintenance Warwick Area | Production equipment was -steam cleaned here. Rinse water X X-
Department Cleaning was not collected (or analyzed) and probably drained to the :
Area . nearby surface water catch basin.. ‘
10 Wastewater Pipeline Wastewater A break 'in an. underground wastewater line resulted in a X X . .X X
Break-Wastewater Treatment Area | discharge of about 50,000 gallons. The discharge flowed
Treatment Area into a small on-site pond and then diverted 10 the Pawtuxet

River. The pH of the released wastewater was 8.5; the
chemical oxygen demand (COD) was 1,010 ppm. This
discharge contained acetone (31 pounds), isopropyl alcohol
(45 pounds), toluene (7 pounds), xylene (1.7 pounds), zinc
(0.25 pounds), and nitrobenzene (0.125 pounds).

12 Wastewater Treatment Wastewater This area formerly was-occupied by the wastewater X X X X
Plant Area Treatment Area | treatment plant. Biological trickling towers were used and ' :

: periodic sump overflows from these towers resulted in
discharges to the river. Influent to the trickling towers
routinely contained volatile and semi-volatile organic
compounds. Additional releases from SWMU-12 in excess
of the NPDES permit requirements have been reported for
zinc, BOD, and phenols. For two releases, chloroform was
discharged to the river.

*Under investigation.
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4.1 The Production Area
4.1.1 SWMU-2: 6,000-Gallon Hazardous Waste Stbrage Tank
4.1.1.1 Background

SWMU-2 was a 6,000-gallon above ground hazardous waste storage tank located in
the tank farm just south of the railroad tracks in the Producﬁon Area. The tank stored -
liquid hazardous waste mixtures generated at the facility including process wastewater
contéining acetone, toluene, ménochlorobcnzene, isopropanol, naphtha, xylene,

" heptane, and methanol. The carbon steel vertical tank was 8 feet in diameter and 17
feet high; it was supported by a one-foot thick reinforced concrete slab, and was |

surrounded by a secondary containment dike with a capacity of 8,000 gallons.

Liquid hazardous wastes were ﬁmsfeﬁcd regularly from SWMU-2 to railroad cars for
off-site disposal. No releases from SWMU-2 were known or suspected during its
period of operation. The hazardous waste storage tank, including the pumps and
éiping associated with loading the tank cars, were inspected fcgularly. Drainage from
the diked enclosure originally flowed to the facility’s wastewater treatment plant. |
However, in compliance with federal hazardous waste storage requirements, this
drainage line was sealed off; subsequently, water from the sump within the dike was

pumped out for off-site disposal.

SWMU-2 was used from 1981 through 1986 (when the facility was decommissioned)..
- Closure of SWMU-2 was performed by OH Materials. ’
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4.1.1.2 Analytical Results

No.relcases from SWMU-2 are known or suspected. CIBA-GEIGY believes that trace
'conccnt‘rations.of some wastes, stored in the tank farm and found in shallow soils
doWnslbpc of SWMU-2, resulted from wastewater releases in the Production Area
(AOC-13) rather than from operation of SWMU*Z. No conceptual release model can
be developed ihat will distinguish among releases from SWMU;Z, SWMU-3, and |
AOC-13. Table 4-2 presents constituent concentrations found in SWMU-2. Table 4-3

presents ground water data.

TABLE 4-2. CONSTITUENT CONCENTRATIONS IN SOIL IN UNIT

SWMU 2
' Concentration
- Constituent S : (ppm)
Total Volatile Organic Compound up to 0.13 |
Total Semi-volatile compounds - 34
PCB ~ |oss
Dioxins/Furans 0.0012
Pesticides/Herbicides | 0.0067

TABLE 4-3. CONSTITUENT CONCENTRATIONS IN GROUND WATER IN

UNIT SWMU 2
) Concentration
Constituent (ppb)
VOCs ' 2.2
Semi-volatiles "ND
PCBs o ND
Dioxins/Furans ND
Pesticidcs/Herbicidcs» ' 0.11
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4.1.1.3 Integrity of Containment Systems
The tank has been removed.
4.1.1.4 Known, Suspected, or Potential Releases

Releases resulting from the transfer of liquid water to the railroad cars (if any) would
not have impacted the surficial soils in the vicinity of the release because the area was
paved. Surface water runoff from heavy rains could have transported hazardous waste ’

~ downslope (toward the river or to the surface runoff collection system).
4.1.2 SWMU-3: 7,500-Gallon, 90-Day Accumulation Tank
4.1.2.1 Background

The above-ground 7,500-gallon accumulation tank was located in the same tank farm
as SWMU-2. The stainless steel accumulation tank was used to storcvﬂam'mable
liquids for periods of less than 90 days. The vertical tank was 8.5 feet in diameter
and 17 feet h_igh, and was enclosed (along with three other tanks) by a céntainmcnt
dike haVing a capacity of 25,000 gallons.

The accumulation tank operated during 1985 and 1986 (until the facility was
decommissioned). No rclcascs were known or suspected during the pcriod of
-.operation'. Liquid wastes from SWMUs-2 and -3 were pumped into 10,000-gallon
railroad cérs for weekly shipment to an off-site disposal facility. Approximately
260,000 gallons of wastes were loaded éac‘h year. '

~Closure of SWMU-3 was performed by OH Materials in 1986.
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" 4.1.2.2 Analytical Results

One test pit was excavated and an odor encountered at seven and eight feet. Ground

water seeping into the test pit at eight feet had a visible sheen. Table 4-4 and 4-5

shows the maximum concentrations found in soil and ground water.

TABLE 4-4. CONSTITUENT CONCENTRATIONS IN SOIL IN UNIT
' SWMU 3
~ Concentration
Constituent (ppm)
VOCs | 9.4
Semi-volatiles 1.2
PCBs 43
Dioxins/Furans 0.0011
Pesticides/Herbicides 0.18

TABLE 4-5. CONSTITUENT CONCENTRATIONS IN GROUND WATER IN

UNIT SWMU 3
Concentration

Constituent (ppb)
VOCs 2,400 '
Semi-volatiles 1,100
PCBs 30
Dioxins/Furans --
Pesticides/Herbicides 0.047

A91-1085.txt

RECYCLED PAPER

' ENFORCEMENT CONFIDENTIAL

' .
V - .



4.1.2.3 Integrity of Contaminant Systems
No investigation had been performed on the integrity of the tank.

4.1.2.4 Known, Suspected or Poténtial Releases
No releases from the 90-day accumulation tank are known or suspected. Releases
resulting from the transfer of ignitable liquid waste to the railroad cars (if any) would -
not have impacted the surficial soils in the vicinity of the release because the area was

paved. Surface water mnoff from heavy rains could have transported ignitable waste

downslope (toward the river or td the surface watér runoff collection system).

4.1.3 SWMU-4: Trash Compactor Station
No known releases.

4.1.4 SWMU-7: Chlorosulfonic Acid Spill Area

4.1.4.1 Background |
SWMU-7 is an area (about 10 feet wide by 20 feet long) where, in 1961,
approximately 500 gallons of chlorosulfonic acid were spilled from a trailer truck.
Soils within the spill area were neutralized and subsequently excavated to
accommodate new tank farm foundations in the Production Area. It is not known
what was used to neutralize the spill or how much soil was removed.

4.1.4.2 Analytical Results

Table 4-6 shows the maximum concentrations found in soils and ground water.

A91-1085.txt 31

RECYCLED PAPER ENFORCEMENT CONFIDENTIAL



TABLE 4-6. CONSTITUENT CONCENTRATIONS IN SOIL IN UNIT SWMU 7

Concentration
Constituent (ppm)
VOCs 4.6
Semi-volatiles - 2.4
PCBs 13
Dioxins/Furans 0.0027
Pesticides/Herbicides 0.44

4.15 SWMU-8: Prussian Blue Spill Area

4.1.5.1 Background

Blue stained soil was excavated in 1961 while constructing the foundation for the new

tank farm. Approximately 300 cubic yafds of soil were removed and replaced with

new fill for the storage tank foundation. No information exists regarding the release at

SWMU-8. However, it is believed that the blue soil was first noticed around 1956.

Laboratory analysis to confirm the presence of Prussian Blue was not performed.

Reports of the incident, including the method used to determine the report of the

release, are no longer available.

In the 1960s, during the installation of the wastewater piping system another quantity

of blue stained soil was excavated just east of Building 24. It is not known where the

excavated materials were removed to.

4.1.5.2 Analytical Results

Tables 4-7 and 4-8 show the sampling results of SWMU 8.
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TABLE 4-7. CONSTITUENT CONCENTRATIONS IN SOIL IN UNIT SWMU 8

\

Concentration
Constituent (ppm)
VOCs B 400
Semi-volatiles 2.7
PCBs 12
Dioxins/Furans 1 0.0007
PcstjcideSIHcrbicidcs 0.1

TABLE 4-8. CONSTITUENT CONCENTRATIONS IN GROUND WATER IN '

UNIT SWMU 8 “
o Concentration r‘
Constituent - (ppm)
VOCs | $70
Semi-volatiles 27
PCBs’ -
Dioxins/Furans -- I
Pesticides/Herbicides 24 H

4.1.6 SWMU-11: Toluene Wastewater Release

'4.1.6.1 Background

SWMU-11 was a subsurface sump beneath Building 11 from which toluene was

released. Building 11, a facility production building, was razed in October 1983.

During demolition, ground water samples taken from beneath the building’s sump

contained less than 1 ppm of toluene. The subsurface sump - SWMU-11 - was made

of concrete, had a capacity of 300 gallons, and functioned as an overflow reservoir.
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CIBA-GEIGY estimated that the toluene loss was between 9 and 90 pounds (based on

normal building flow conditions and the probable concentration of toluene in the waste

stream).

4.1.6.2 Analytical Results

Tables 4-9 an& 4-10 show the soil and ground water sampling results.

TABLE 4-9. CONSTITUENT CONCENTRATIONS IN SOIL IN UNIT

SWMU 11
| : Concentration
Constituent (ppm)
VOCs | 1,200
Semi-volatiles 390
PCBs 9
Dioxins/Furans - 0.11
Pesticides/Herbicides 0.71

'UNIT SWMU 11

TABLE 4-10. CONSTITUENT CONCENTRATIONS IN GROUND WATER IN

Concentration
Constituent (ppb)
'VOCs 150,000
Semi-volatiles 2,300
PCBs -
Dioxins/Furans 0.015
Pesticides/Herbicides 3
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4.1.7 AOC-13: Process Building Area

4.1.7.1 Background
Chemical manufacturing took place at the site from 1930 to 1986. Most of the
chemical manufacturing operations were located in the southern half of _thelP.roduction
Area. This entire area has been identified as AOC-13. All of the structures in this
area have been razed and much of the area has been regraded.

4.1.7.2 Analytical Results

Tables 4-11 and 4-12 show the sampling results for AOC-12.

TABLE 4-11. CONSTITUENT CONCENTRATIONS IN GROUND WATER IN
AOC-13 ‘
: Concentration
Constituent (ppm)
VOCs 0.42
Semi-volatiles 33
PCBs 77
Dioxins/Furans 0.0028
Pesticides/Herbicides . 0.016
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TABLE 4-12. CONSTITUENT CONCENTRATIONS IN GROUND WATER IN

AOC-13
, Concentration
: Constituent (ppb)

VOCs 21,000

Semi-volatiles 240

PCBs -

Dioxins/Furans -

Pesticides/Herbicides 1.4

4.1.8 AAOI-15: Laboratory Building Wastewater Sump

4.1.8.1 Background

AAOL-15 is a wastewater sump located in the northern part of the Production Area

near Buﬂding- 20. The gravity sump was used during normal operations in the

laboratory building, and drained to sanitary sewer lines that discharged to the Cranston

POTW.. Design information about the sump is not available currently.

4.1.9 Recent Investigations

Sampling was conducted in 1991 and results presented in Table 4-13 through 4-15.

These tables identify the highest concentrations found in the Production Area, the

location of the sample, and the action level. A table of all the results are located in

Attachment B.
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TABLE 4-13. PRODUCTION AREA - SUMMARY' OF INORGANICS IN
SOILS - - |
_ Concentration Depth . Action Level

Contaminant (ppm) (fo Location (ppm)
Beryllium 38 2-4 - AAOI-15 0.2
Calcium 45,600 0-2 SWMU-8 NA
Cobalt | 8.6 8-10 SWMU-2 | NA
Copper 256 . 68 SWMU-2 NA
Iron 29,900 68 | SwMUZ2 | NA
Magnesium 4,640 6-8 SWMU-2 NA
Nickel 21 6-8 SWMU-2 2,000
Potassium 1,100 4-6 - SWMU-8 ~ NA
Sodium 350 57 | swmu-11 NA
Zinc 339 02 SWMU-8 NA

"The contaminants listed exceeded background soil range
NA - Not Available
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TABLE 4-14. PRODUCTION AREA - SUMMARY OF INORGANICS IN

| GROUND WATER |

Contaminant Concentration oo Action Level*

(total) (ppb) Location' (ppb)
Arsenic 45.6 SWMU-8 50
Barium 362 SWMU-8 1,000
Calcium 107,000 SWMU-8 NA
Chromium 125 SWMU-8 50 (chromium VI)
Cobalt 47 SWMU-8 NA
Copper 134 SWMU-8 NA
Iron 94,400 SWMU-8 NA
Lead 154 SWMU-8 50
Magnesium 14,200 'SWMU-8 NA
Manganese 6,270 SWMU-8 NA -
Mercury 2.3 SWMU-8 2
Nickel 115 SWMU-8 700°
Vanadium 77 SWMU-8 NA
Zinc 717 SWMU-8 NA
Cyanide 38.7 SWMU-8 NA

'Highest hits were found in MW13-S, 1/10/91 except for cyanide which was detected in MW13-S 4/22/91.
MCL values used except where noted.

3Subpart S Action Level for water.
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TABLE 4-15. PRODUCTION AREA - SUMMARY OF ORGANICS IN SOILS |-
e Concentration Depth ‘ Action Level
Contaminant (ppm) (ft) Location (ppm)
Ethylbenzene 50 02 | swmus | 8000 |
m and p xylene 400 02 | swmus | 200000' |
o-xylene 27 37 | SWMU-11 | 200,000 |
Toluene 1,200 - 3-5 | SWMU-11 20,000
Irgasan DP-300 390 2-4 | SWMU-11 NA
Total phenols 62 57 | sSWMuU-11 50,000 |
P-phenylenediamine | 15 4-6 SWMU-11 NA
PCB (1260) 13 3.7 | swmu-7 NA
Dioxin/furan 0.11 4-6 | SWMU-11 NA°
Organophosphorus 0.019 NA | SWMU-8 . NA
Pesticides -

. || organochiorine 1.28 NA | SWMU-11 NA
Pesticides’ ' I
Herbicides 0.045 NA | SWMUS NA |

'Total xylene

- ?Fingerprint compound
NA - Not Available

4.2 The Warwick Area

4.2.1 SWMU-1: Hazardous Waste Storage Area

This SWMU has no known release.
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- 4.2.2 SWMU-5: River Sediment Storage Area

4.2.2.1 Background'- |

SWMU-5 was a storage area for river sediment. In 1971, sediment was dredged from

the Pawiuiet River from the reach between the Production Area’s pedestrian and

vehicular bridges. Approximately 6,630 cubic yards of sediment were stockpiled until

" December 1976, when the material was remqved from the facility. The arca was

brought back to gradé in 1977. The sediment occupied an irregularly shaped area.

Historical maps and other doc_uments'do not provide definitive information about the

shape and location of SWMU-5. The river sediments were not chemically analyzed

“during the dredging and storage operation.

'4.2.2.2 Soil and Ground Wafer Analytical Results

- Tables 4-16, 4-17 and 4-18 present the results of sampling.

"TABLE 4-16. CONSTITUENT CONCENTRATIONS IN SOIL IN UNIT

SWMU 5 ‘ :
Concentration

Constituent - (ppb)

VOCs 3.6

Semi-volatiles 140

PCBs 170

|| Dioxins/Furans 0.0011
Pesticides/Herbicides 2,200
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TABLE 4-17. CONSTITUENT CONCENTRATIONS IN GROUND WATER
' (OVERBURDEN AQUIFER) IN UNIT SWMU 5-

‘Conicentration
- Constituent .(ppb)
VOCs 3,500 -
Semi-volatiles 35
PCBs -
Dioxins/Furans --
Pesticides/Herbicides 0.44

|| TABLE 4-18. CONSTITUENT CONCENTRATIONS IN GROUND WATER ”
(BEDROCK AQUIFER) IN UNIT SWMU 5 '
Concentration
' Constituent (ppb)
VOCs -- "
Semi-volatiles 2 " "
PCBs -
Dioxins/Furans --
Pesticides/Herbicides 0.017

4,23 SWMU-6: Zinc Oxide/Soil Pile
4.2.3.1 Background

SWMU-6 is a soil pile containing residues of zinc oxide. In the late 1960s, 140,000

pounds of zinc oxide spilled from a broken rail car that wés on the siding near

Buildings 32 and 33 in the Warwick Area.’ The zinc oxide was transferred to another

rail car. The spilled zinc oxide was cleaned up, and paved areas were swept as part of
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normal plant maintenance. After the spill, road sweepings from in and aaround- the -

railroad spur in the Warwick Area contained some zinc oxide residue. Those

sweepings were used to form a drainage berm now identified as SWMU-6.

The soil berm was not removed during decommissioning activities and remains stored

on-site at its driginal location; The soil pile, approximately 50 feet long by 7 feet

wide by 2 feet high, contains about 25 cubic yards of material. The pile contains

about 10 percent zinc oxide and can be identified by the lack of vegetative growth.

4.2.3.2- Soil Analytical Results

.Table 4-19 presents: data from soils..

TABLE 4-19. CONSTITUENT CONCENTRATIONS IN SOIL IN UNIT
‘ SWMU 6
Concentration
Constituent (ppm)
VOCs - '
Semi-volatiles 8.3
PCBs 0.13
Dioxins/Furans --
Pesticides/Herbicides 0.046

4.2.3.3 Intggrity of Containment Systems

SWMU-6 has no containment systems.
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4.2.4 SWMU-9: Wastewater Pipeline Break

4.2.4.1 Background

'SWMU-9 was the site of a wastewater pipeline break in 1982 in the Warwick Area.
Remedial measures were taken to reduce flow in the line and pérmit repairs. '
Approximately 24,000 gallons of raw waste escaped over a four-hour period. The raw
waste entered the surface water runoff éatchnient system and discharged into the

Pawtuxet River.

Laboratory analysis of the material spilled was not performed after the release. The
~ influent to the wastewater treatment plant typically contained halogenated ahd non-
halogenated solvents and other organic compounds (e.g., materials routinely used in
" the chemical manufacturing process). The pH of the treatment plant’s effluent
normally varied from 4 to 12. The pH of the river both upstream an downstream of
the spill’s entry was measured by CIBA-GEIGY personnel; both readings had a pH
of 6.

4.2.4.2 Analytical Results

Table 4-20 presents soil sample results for SWMU 9.
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TABLE 4-20. CONSTITUENT CONCENTRATIONS IN SOIL IN UNIT

SWMU 9 -
: ' _ ~ Concentration

Constituent : (ppm)

VOCs | | 0.047 |

Semi-volatiles 7 28

PCBs : 0.18

Dioxins/Furans 0.00027

Pesticides/Herbicides _ 0.013

4.2.5 AAOI-16: Maintenance Department Cleaning Area

4.2.5.1 Background
The maintenance department cleaning area (AAOI-16) was located near the southwest
- corner of former Building 23. Production machinery (such as pbrtable filters) was
brought to this area and steam cleaned. Rinse water was not collected (or analyzed)
and probably drained to the nearby surface water catch basin.

No releases are known to have occurred.

4.2.6 Recent Investigations

Sampling conducted in 1991 is presented in Tables 4-21 through 4-25. These tables

identify the highest concentrations found in the Warwick Area, the location and depth
of the samples, and the action levels. A table of all the results are located in

Attachment C.
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" TABLE 4-21. WARWICK AREA - ORGANICS IN SOIL (18” - 24”)
Cohcentratidn _ Action Level
Contaminant. (ppm) Location (ppm)
bis(2-cthy1hexyl)p‘hthalatc 140 SWMU-15 50
PCB (1248) 170 SWMU-15 NA
PCB (1254) 36 SWMU-15 NA
Methoxychlor 2,200 SWMU-15 NA

NA - Not Available

R T.m .

TABLE 4-22. WARWICK AREA - SUMMARY OF ORGANICS IN GROUND ||
WATER
Concentration Action Level r
Contaminant (ppb) Location (ppb)
Benzene 35 SWMU-5 5
‘Chlorobenzene 3,500 SWMU-5 2
Tetrachloroethene 9.7  SWMU-5 NA
Toluene 31 SWMU-5 . 20
1,1,1-trichloroethane 34 AAOI-16 200 N
4-chloroaniline 21 SWMU-5 NA |
Propazine' 35 SWMU-5 NA -
Tinuvin' 327 4 SWMU-5 NA
Total phenols 13 SWMU-5 NA
'Fingerprint compounds
NA - Not Available
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TABLE 4-23. WARWICK AREA - SUMMARY' OF INORGAN"ICS IN
GROUND WATER

: Concentration : Action Level
- Contaminant (ppb)- Location (ppb)
Cadmium 17.8 MW-11S 10
Iron 52,400 ‘MW-178 NA
Manganese 902 MW-17D NA

'Contaminants shown exceed background limits.

NA - Not Available

o

"TABLE 4-24. WARWICK AREA - SUMMARY OF ORGANICS IN SOILS

Concenfration Depth Action Level
Contaminant (ppb) (ft) Location (ppb)
Tinuvin 327" 83 051 | SWMU-6 NA
Safrole’ 28 0.5-1 SWMU-9_ _ NA
'Fingerprint compounds
NA - Not Available
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TABLE 4-25. WARWICK AREA - SUMMARY' OF INORGANICS IN SOIL
(18" - 24" . |
| Concentration | Action Level

Contaminant (ppm) Location (ppm)
Antimony | 418 SWMU-5 30
Barium 1,270 SWMU-5 400 (ionic)
Beryllium 1.6 SWMU-5 02
Cadmium 6.9 SWMU-5 40
Calcium 3,730 SWMU-5 NA
Chromium 357 SWMU-5 40

o ' (chromium VI)

Copper _ 1,960 SWMU-5 . NA
Magnesium ' 2,480 SWMU-5 NA
Mercury - 0.94 SWMU-5 ‘NA
Nickel 36 SWMU-5 2,000
Potassium . 1,520 SWMU-5 NA
Zinc 13,300 SWMU-5 NA
Cyanide . 9.4 SWMU-5 2,000

'Values shown exceed background ranges.
NA - Not Available
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' TABLE 4-26. WARWICK AREA - SUMMARY' OF INORGANICS IN SOILS
. Cbncentratipn Depth Action Level
Contaminant (ppm) (fe) Location (ppm)

Beryllium 0.78 0.5-1 SWMU-9 0.2
Cadmium 2.3 051 | SWMU-6 40
Calcium 2,170 0.5-1 | SWMU-9 . NA
Chromium 20.7 0.5-1 | SWMU-9 | 40 (chromium
| | vI)
Cobalt 7.8 0.5-1 | SWMU-6 NA
Copper - 31.9 0.5-1 SWMU-9 NA
Magnesium 5,360 0.5-1 | SWMU-9 NA
Mercury 4.5 0.5-1 | AAOI16 NA
Nickel 14.7 0.5-1 | SWMU-6 2,000
Potassium 4,630 0.5-1 SWMU-9 NA
Zinc 2,390 0.5-1 | SwMuU-6 NA

'Contaminants shown exceed background ranges.

. NA - Not Available

43 The Wéstewater 'I_‘reatment Area

4.3.1.1 Background

4.3.1 SWMU-10: Wastewater Pipeline Break

SWMU-10 was the site of a wastewater pipeline break in the Wastewater Treatment

Area. In September 1983, an underground pipeline fecding one of three equalization

tanks ruptured. Pre-treated neutralized wastewater from the equalization tanks

norrhally passed through a clarifier before discharging to the Cranston publicly owned
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| treatment works (POTW). The break ogcurred at a "Y" splice located before the
-cqualization tanks and five feet below the ground surface. About 40,000 gallons of
Wastcwatcf escaped in the 50-minute period before the flow could be shut off. The
discharge flowed east, around the 1.5 million gallon equalization tank, into a small
pond and then was diverted to the Pawtuxet River. |

The pH of the released wastewater was 8.5; the chemical oxygen demand (COD) was
1,010 ppm. This discharge contained the following estiméted quantities: acetone (31 '
pounds), isopropyl alcohol (45 pounds), toluene (7 pounds), xylene (1.7 pounds), zinc
.(0.25 pounds), and nitrobenzene (0.125 pounds). On the day of the rélcasc, surface
water samples of the river were céllcctcd by RIDEM. Toluene was detected in both
the upstream (1.1 pﬁm) and downstream (2.0.ppm) samples. |

4.3.1.2 Soil and Ground ther Analytical Results

Tables 4-27 through 4-30 present data from the RFI Phase I data.

TABLE 4-27. CONSTITUENT CONCENTRATIONS IN SOIL IN UNIT

SWMU 10

| Concentration

Constituent (ppm)
VOCs . 0.036
Semi-volatiles ' 0.54
PCBs . 0.057 I
Dioxins/Furans - 0.00016
Pesticides/Herbicides 0.0082
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UNIT SWMU 10

TABLE 4-28. CONSTITUENT CONCENTRATIONS IN GROUND WATER IN

Concentration

Constituent (ppb)
VOCs 4.6
Semi-volatiles 14
'PCBs -
Dioxins/Furans --
Pesticides/Herbicides 0.011

. TABLE 4-29. CONSTITUENT CONCENTRATIONS IN SURFACE WATER IN

UNIT SWMU 10
: Concentration
Constituent (ppb)
VOCs 7.0
Semi-volatiles -
PCBs --
Dioxins/Furans -=
Pesticides/Herbicides 0.079

TABLE 4-30. CONSTITUENT CONCENTRATIONS IN SEDIMENTS IN UNIT

SWMU 10
_Concentration
Constituent (ppm)
VOCs 10.24
Semi-volatiles 5.8
PCBs -
Dioxins/Furans --
Pesticides/Herbicides - 0.079
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Subsurface soil samples (MW-7 and MW-9) taken from the release area and -
downgradient of the pipe break contained various volatilc- and se;mi-volatilc

compounds in tracc‘concentmt'ions. Volatiles and semi-volatiles also were detected in -
trace cbncentrations in the ground water collected beneath SWMU-10. Downgradient
of the spill, ground water sample MW-7 detected a trace of 'bis(2-ethylhexyl)phthalate

- (4 ppb).

Leakage from the line would have impacted the subsurficial soils in the vicinity of the. -
release. Constituents of Concern may have infiltrated into the deeper soil horizons

before discharging into the pond. -
4.3.2 SWMU-12: Wastewater Treatment Area

4.3.2.1 Background

SWMU-12 was a permitted wastewater treatment plant which began operation in
November 1975 and continued through July 1983. SWMU-12 operated until the

facility was decommissioned and razed in 1986.

Biological trickling towers were used at the facility from 1970 to 1983. Oécasional
sump overflows from these towers resulted in diséharges to the river. Influent to the
trickling towers routinely contained volatile and semi-volatile organic compounds.
| Additional releases from SWMU-12_ also have been documented. Discharges have
been reported for zinc, BOD, and phenols. For two release events, chloroform were .

discharged to the river.
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4.3.2.2 Soil and Ground Water Contamination

Soil and ground water samples wc're' collected from SWMU-12 duﬁng the Prglhninary :

Investigation. Three soil samples were collected to determine ifsoil within the
Wastewater Treatment Area has been impacted by SWMU-12. Two of these samples
were collected downslope of SWMU-12 (along the northern bank of the river). The
third sample Was collected upslope (near the 1.5 million gallon equalization tank).

Analytical results indicated trace levels of volatile and semi-volatile organic

compounds in all three soil samples. Ground water samples were collected from these -

monitoring wells to evaluate ground water quality in this area. Volatile and semi-
volatile organic compounds were detected in all three monitoring wells; In particular,
sample MW-8S contained 10,000 ppb of methylene chloride. Table 4-16 presents data’
collected.

Periodic sump overflows from the trickling towers appear to have impacted the
surficial soil in the vicinity of SWMU-12. Constituents. of Concern may have
migrated into the Pawtuxet River, or may have infiltrated to deeper soil horizons.

4.3.3 Recent Invéstigations

Sampling was conducted in 1991 and results are presented in Tables 4-31 through 4-
34, Thesé tables identify the highest concentrations found in the. Wastewater
Treatment Area, the location of the samples and the action level. A table of all the
results are located in Attachment D.
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TABLE 4-31. WASTEWATER TREATMENT AREA - SUMMARY OF
ORGANIC DATA IN SOILLS

|

_ _ . Concentration | Depth Action Level
-~ Contaminant (ppm) (ft) | Location (ppm)
Chlorobenzene 13 052 [swmu-12| 2000 |
m and p xylene 8.2 0.5-2 | SWMU-12 200,000 “
(total)
Toluene 87 0.52 | swMU-i2 | 20,000
Dioxins/furans 128 0.5-2 | SWMU-12 NA
Irgason DP-300 340 0.5-2 | SWMU-12 | NA.
PAHs 45.6 0.5-2 | SWMU-12 - NA
Total phenol 5.7 0.5-2 | SWMU-12 NA I
PCBs 0.21 0.5-2 | SWMU-12 NA
Organophosphorus 0.80 0.5-2 | SWMU-12 NA
pesticides '
Organochlorine 59 0.5-2 | SWMU-12 . NA
pesticides '
NA - Not Available
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TABLE 4-32. WASTEWATER TREATMENT AREA - SUMMARY" OF
INORGANIC DATA IN SOILS

A9]-1085.txt

: . Concentration | Depth -Acﬁon Level
Contaminant (ppm) (ft) Location (ppm)
Beryllium - 0.81 2-4 SWMU-10 [  0.20
Calcium 19,600 0.5-2 | SWMU-12 - NA
Chromiuni 20.5 052 | SWMU-12 NA
Copper 98 0.5-2 | SWMU-12 NA
Potassium 1,170 2-4 | SWMU-10 NA .
Silver 25 0.5-2 | SWMU-12 200
‘Sodium 303 0.5-2 | SWMU-12 NA
Zinc 840 0.5-2 SWMU-12 NA
'Contaminants hsted are those above background ranges.
NA - Not Available
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TABLE 4-33;. WASTEWATER TREATMENT AREA - SUMMARY OF
ORGANIC DATA IN GROUND WATER |
- Concentration Action Level
Contaminant (ppb) .Location (ppb)

Chlorobenzene 14 SWMUs 10 & 12 700
Chloroform 4.6 SWMUs 10 & 12 6 |
Ethylbenzene 4.9 SWMUs 10 & 12 4,000

m and p xylene 23 SWMUs 10 & 12 - NA
o-xylene 11 SWMUs 10 & 12 NA
Toluene 30 SWMUs 10 & 12 10,000
1,1-dichloroethane 2.4 SWMUs 10 & 12 NA
1,1,1-trichloroethane 4.2 SWMUs 10 & 12 200 (MCL)
Aniline 86 SWMUs 10 & 12 NA
4-chloroaniline 6 SWMUs 10 & 12 NA
1,2-dichlorobenzene 2 SWMUs 10 & 12 NA
Irgasan DP-300 670 SWMUs 10 & 12 NA
Propazine 170 SWMUs 10 & 12 NA

Tofranil 5 SWMUs 10 & 12 NA
Phenol 61 SWMUs 10 & 12 20,000
4-methylphenol 67 SWMUs 10 & 12 NA
2,4-dichlorophenol 29 'SWMUSs 10 & 12 100
bis(2-ethylhexyl) 130 SWMUs 10 & 12 3
phthalate 7 Ji _
Butazolidin 20 SWMUs 10 & 12 NA
Organochlorine 1.6 SWMUs 10 & 12 NA
pesticides '

NA - Not Available
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TABLE 4-34. WASTEWATER TREATMENT AREA - SUMMARYl OF
INORGANICS IN GROUND WATER _ ' .
Contaminants | Concentration Action Level®
(total) (ppb) Location - (ppb)
Arsenic 524 MW-7S 50
Chromium 69.7 MW-158 | 50 (chromium VI)
Iron’ " 27,400 MW-15S NA
Manganese 1,970 MW-158 NA

'Contaminants shown exceed the background range.
MCL S
NA - Not Available

4.4 Pa_wtuxet River Area

4.4.1 Background

Originally, dischargés from the facility to the Pawtuxet River occurred through the
cofferdam/wastewater outfall associated with the Production Area.

That structure was used until the on-site wastewater treatment plant began operation.
As part of the operation of the wastewater treatment plant, CIBA-GEIGY was
permitted to discharge treated water to the Pawtuxet River.

Other regular'discharges to the Pawtuxet River included water from the cooling tower.
Cooling water sprayed onto drums stored in the Warwick Area discharged to the
Pawtuxet River. |
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4.4.2 Previous Analytical Results

As part of the Facility Assessrﬁent, sediment <';uality> was investigated. Four sediment
samplés were collected from the Pawtuxet River near the site. The samples were
analyzed for metals, volatile and semi-volatile organic comp'ounds, and '
pesticides/PCBs. Two of those samples also were analyzed for dioxin (T CDD) and
furan (TCDF). The depth intervals for the sampies are not reported; Table 4-35

presents this information.
4.4.3 Recent Investigations

Sampling was conducted in 1991 and results are presented in Attachment E.
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TABLE 4-35. CONSTITUENT CONCENTRATIONS AND PHYSICAL
STATE OF WASTES IN UNIT "PAWTUXET RIVER AREA"
: | Action level
‘Constituent Name | Concentration Physical State (ppm)
Chromium ‘ 1,080 ppm | Sediment (upstream | 400 (chromium
o of Production Area) VI)

Lead 369 ppm Sediment (upstream NA

of Production Area)
Mercury 23 ppm Sediment (upstream 20

of Production Area) _
Zinc 2,280 ppm Sediment (upstream 4,000 (zinc

of Production Area) ~ | cyanide)
PAH 57.15 ppm Sediment (upstream NA

of Production Area)
‘Beryllium 2.0 ppm Sediment (adjacent to |-0.2

' the Wastewater '

Treatment Area) '

Dieldrin 0.89 ppm Sediment (adjacent to | 0.04
' the Warwick Area, :
upstream of the
- Wastewater Treatment

Area).
Arsenic 9.3 ppm NA 80
Barium 222 ppm ‘NA 4,000
Iron 21,100 ppm NA NA
Magnesium 3,610 ppm NA NA
Vanadium 943 ppm 'NA NA
Toluene 0.23 ppm NA 1 2,000
Tetrachloroethylene 1.7 ppm NA 10
-2-butanone 0.74 ppm "NA NA
Polycyclic Aromatic *57.15 ppm NA NA
Hydrocarbons (PAH)

NA - not available
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METATS.XLS -~
Table 10-2. Background Locatlons - Surficlal Soll: Inorganic Data Summary
SF-BG-BP SF-BG-BP SF-BG-ND SF-BG-ND SF-BG-PH SF-BG-PH SF-BG-WS SF-BG-WS Background
12/3/90 3/21/91 12/3/90 3/21/91 12/3/90 3721/91 12/3/90 3/21/91 Soll
6 - 12° 6 -12° 6°-12" 6 -12° 6 -12" 6 -12° 6 -12° 6 -12 Range
antimony < 0.65 < 0.63 < 0.58 < 0.64 0.58*-0.65**
arsenic 8.4J 12.8 36.9 17.1 5.2 8.6 18.4 13.6 5.2-36.9 .
barium 49.1 (215) 17.9 18.2 12.1 13 24.2 18.5 12.1-275
berylium 0.73 077 0.4 0.51 0.25 0.26 0.53 0.44 0.25-0.77
cadmium 0.52 0.78 " < 0.46 <0.49 < 0.38 < 0.46 < 0.44 <05 0.52-0.78
calcium 1200 J 1440 J 715 J 817 J 636 J 560 J | 1240 J 803 J 560-1,440
- lehromium 11.8 20 7.3 8 7.4 6.2 13 1 6.2-20
cobalt 5.2 7 1.9 22 27 1.8 5 5.1 1.8-7
copper 14.3 229 5.6 10.1 38 5.2 57 8.8 3.8-22.9.
iron 13800 26300 J 8590 8230 J 8620 7240 14100 13300 J| 7,280-28,300
lead 90 J (am1) 166 J 43.4 1.8J 23.3 24 J 22.1 11.8-471
magnesfum 1520 J 2150 703 J 713 1390 J 683 1770 J 1910 683-2,450
manganese 379 J (47§ J 137 J1 140 J 106 J 532 J 152 J 177 J 53.2-476
mercury 0.28 0.61 < 0.066 0.06 < 0.047 < 0.053 < 0.053 < 0.053 0.047*-0.81
nickel 133 <19 6.2 <15 46 <18 9.5 1.5%13.3 .
potassium 561 J 766 J 364 J 349 J 457 J 404 J 569 J 524 J 349-786
selenium < 0.46 0.67 < 0.45 0.49 <0.41 < 0.52 < 0.45 < 0.32 0.32*-0.67
sitvor < 0.86 < 0.86 < 0.93 < 0.98 <0.77 < 0.93 " < 0.88 : <t 0.77*-1%*
sodium 86 ‘230 .93 211 <77 197 < 88 182 77*-230
thallium < 0.46 < 053 < 0.45 < 0.49 < 0.41 < 052 <045 < 0.32 0.32%-0.53** -
tin 97.2 102 <93 <98 <77 <93 <88 <10 7.7*-102
vanadium 19.3 2734 12.7 128 J 11.3 16.1 J 23.7 205 J 11,3-27.3
zine 79 219 227 20.9 17.4 26.8 25.8 25.9 17.4-219
cyanide < 055 3 < 0.56 < 0.49 < 0.52 < 048 < 0.57 0.45*-3

all concentrations in mg/kg (ppm).
* these lower values are detection limits, not concentrations detected.

** these upper values are detection limits, not concentrations detected.

J - estimated concentration.
< - below detectio_n limit.
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Table 10-3. Background Locatlons - Groundwater: Organic Data Summary

VA
MW-18S MW-18S MW-19S MW-19S RW-4 RW-4
date: 1/11/91 4/18/91 1/10/91 4/16/91 1/14/91 4/22/91

Total Volatile Organics

fluoranthene

naphthalene

phenanthrens

pyrene

Total

Phthalates

diethylphthalate

Total

Total Semi-Volatlle Organics

OR

aldrin

0.042

0.013 J

alpha-BHC

0.016

0.01

endosulfan Il

0.0041 J

heptachlor epoxide

0.063

4,4-DDE

0.0081 J

4,4-DDT

0.024

Total Pesticldes

all concentrations in ug/l (ppb).
* indicates the number, not the concentration, of TICs.
J - estimated concentration.

Page 1 of 1
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Table 10-4. Background Locations - Groundwater: Inorganic Data Summary
\
MW.18S MW-19S RW-4 Maximum
date: 1/11/91 4/18/91 1/10/91 4/16/91 1/14/91 4/22/91 Contaminant

dissolved total dissolved total dissolved total dissolved total dissolved total dissolved total Level
INORGANICS
arsenic 1224 24.1 6.8 50
barium 28.9 93.1 13 359 10.8 222 17 25 354 96.2 1000
beryllium 3.5
calcium 28500 25600 34400 44900 29600 40000 12700 13200 18100 20200
chromium 10.1 16 25.4 50
cobalt 14.3 52 24.8 24.5
copper 23.7 125
iron 121 ! 216 300*
lead 105 J 45.8 24.1 . 26.9 47 50
magnesium 3210 16400 2230 4500 4330 28000 2800 12400 2490 3040 5170 11400
manganese 1220 228 50*
nickel 86 139 210 J 142 197 202 38 53.9
potassium 5250 16200 4040 4960 3610 14800 §950° 4780 4590 3240 J
sodium 30200 32200 19800 16700 10300 13800 8390 10400 9920 10800 17000 16400
vanadium 62 115 46.1
zine 1m 51 152 20 47 35.6 148 5000*

all concentrations reported in ug/l (ppb).
* - secondary drinking water standard.

all shaded values exceed Maximum Contaminant Levels.

J - estimated concentration.

Page 1 of 1
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Table 10-1, Background Locations - Surficlal Soll: Organic Data Summary ! ;
8F-50-87 OF 80-8° $F.80-ND 878040 85-50-P1 8F-BG-PH B5-B3-WS $5-8G-W3
date:{ 12/3/80 M 12/3/90 2191 1273/90 2181 12/3/90 2191
depth:} & .12 .12 6-12 812 8.2 6-12 612 6 -12
VOLATILE ORGANICS: - »2¥3 sndrir,
bonzene 0.043 J
chlereform 0.032 J
methylene chiorlde 0.12 0.064 J 0.058 J 0.078 J
toluene 0.026 t2J 0.04 J 017 J 0.027 J
2-butanons 0.064 017 J 0.058 J
Totnl Volatlle Organics[ . - -0.18'- < 0128 : © A7) T 0.078 - 0.027
SEMI-VOLATILE ORGANICS """ >
Dloxins/Furans (1)
! 1.5 9.7 J 0.08Y J
Totall " . 7 L8350 75 ] 5" 008135 s s
PAHs
0.82 J 8.4J 0.083 J 0.051 J
scenaphthylone 0.28 J 0.61J
4.2 20J 0.18 J 018 J 0.041 J
b {e) 8.6 28 J 082 J 0.67 0.3 J
b (2)py -] 2 J 0.64 J 0.81 037 J
8.2 % J 1.4 0.91 08J
benzo(g.h.)perylene a7 12J 052 J 0.4J 049 J
b fl 8.8 43 J 1.4 . 1.1 0.63 J
chryseno 8.3 0J 1.1 0.97 0.43 J 0.4 J
dibanz(a,h) anthracene 1J 374J
fluoranthene 14 574 2.1 1.6 0.74 J 023 J 0.096 J 0.18 J
frtuorene 1.7 04 J 0.4 J 0.088 J }
lindeno(},2,3-cd) pyrene 4.6 14J 0.79 J 03¢ J 0.57 4
[nephthsiens 0.88 J 134 0.041 J 0.023 J
fphenanihrens 12 88 J 1.7 1.3 0.42 J 012 J 0.052 J 0.081 J
pytene 12 56 J 1.9 18 0.61 J 021 J 0.9 J 02J
2-methyinaphihalene 0.57 J 45J
Tott| " * .00 | .r- 418.]  :-128 - 0T} 5.2 0.56 - 0.2 0.6
Miscellaneous
p-phenylenediamine 59
Total| - '~ oSN ] et ) Y 39 :
Total Semi-Volatlle Organtes|- =~ - 92'. |~ ;4287 { *. " 128" S 88 ) .02 4 X3
ORGANOCHLORINE PESTICIDES
{beta-BHC 026 J
dieldrin 0.0041 0.0014
{endosullan suliate 0.0061
endnn 0.00027 J
endrin aldehyde 0.001
isodrin 0.0032
{xopone 0.055
4.4-.00D . 0.00078 0.0038 0.0031
4.4-DDE 0.38 0.0011 0.012 0.025 J 0.025
4,4.00T 0.0041 0.013 0.028 J 0.024
Totsl] 00032 <] 7-0.84 | '0.0081:-]-"- -0.088 . 00011 {< 003 |. 0035 0.053
ORGANOPHOSPHOROUS PESTICIDES . )
disuloton 0.0024 J
ethy! parsthion 0.0041 J 0.0034 J
methyl parathion 0.0046 4 0.0028 J 0.0039 J 0.004¢ §
Tetall * -0.008 : : - goage b v~ -] 00078 |0 T
HERBICIDES o Lot
dinosebd 0.0027 J
Toall o] - — -t T o027
Total Pesticides/Herbicides 0.0078 00154 '] - -0.084 0.0050 . 5.033 0.061 0.053
OTALNG. OF TICe ™ ui5siipet e 1 14 4 13 13 Y ) 13

all concentrations in mg/kg (ppm).

(1) - detected by method 8270 (semi-volatiles).

* indicates the number, not the concentration, of TICs.
J - estimated concentration.
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Tablir 6-2. Production Arca Zuil Borings: Organic Data Summary .
‘l SWMU-2 SWHU.J SWMU.7 SWhU-8 SWMU-11 AAQINS
s - ia G6-I¢ 2,0 P22 a W 9.2c 8re 8¢ | ana 30d B.-8C 8-85.0uUP -AJ 819 |snacee 2110 912 35 MVLIRS 55 MWL ILS H-1%4
gete |11 | rrineg ast a9 nsar | g 12050 mea | 1170090 PEEED 314,51 21am v LiG0 2% w0 Jne0° 21491
?q - aron | & o [T 6.8 2K s G0 L 30 0-2 B 0.7 e.7 . (2] 2 s 55 [ G
] ZOLAIIE DR MICT .
ivaate mrere 1 ! 013
- airytenzane 1 33 €94 $5 093 J 004 4 012 [ 1K) 008’ 50 3t 4 o082 ) oeLl 4 18 J » 4 LK) (L] 21
: j A0 ry-ern 2 a1 24 0 €43 014 09 014 013 ) 30 120 [ 3 232 20002 4
3. rirne [X] 1.9 38 00z J 01 01 ccis J 0328 1 20 005 J 0033 4 204 J 143 270 19 4 nJ 27
srormre 0014 4
. iotarne [ 0018 4 004t 4 Jcaty 23y 484 oozaa 0CH J 4a0 a6 0042 5 [ 1200 700 4 430 4 339 4 [ 031s J 0CI8 J
2 butanone T 0134 613 02 J 03
Total Voistile Orgencel 007 217 ao1e “ 1 S aoet as ay %) &) as [3) 53 . ez a3 |. .oe 131 ers - 283 wa BED - | aoz2z 0.014
] SEM1 YNLATILE ORGAKICS '
Bensrame
utroben tene 012 4 0.18 4 0.28 J
1.2, 4 nloronenzene 019 J 084 ) e J
—-] 1.2-0xchicrobenrene 012 J 078 J
e Tow R R RS . N . s T N T EYT) e 028 §: cy i o g (Y] i
OsoninarF urensit) | -
DCoo 0.0 .
-1 dibenraruian 0083 J 44
DCOF 13
TACDF 030 4 8 ) 0% J 124 0.8 J 24 124 o B .
3 Toral : 3 g - an YN ..em | 1 ke J4riea. 2 I N P IR R T IR 100 . T B
- Fingerprint Compounds
rgesan OR300 0.57 3 300 J
w Tiearvin 327 : 0w J
‘1 ' Tow| - - RIS PR TR IO R G S I e TRy I S Qe e e ¢ T G A S
ANt Pane
acenechthens - 818 4 028 )
anCwuoens j 0.3 J 0.18 J [XTF] 008 J an J oe3 ) 0.018 J
’a bereodalanthracene 12 14 .m J 0.a S 03 J [N 0.14 4 12
- beraniajpyrems HE . 13 0.09J o J amJ a1 g 12
0.12 4 068 J 21 19 J 08 g 0% 4 0 J e J 0224 22
7" bonoip, A A peryiene anr J Y] 054 4 axJ - ©00 J
A et Mucrartene 0.18 4 asJ 27 244 1.10 12 asJ o0 J 0mJ 20
i 1.4 124 0,00 J 0.00 J ay J 033 J (XY 18
diberata. hiantvecens 03 J 0z J onJ
1 Muoracthero 0134 aoes oM J 052J] comy anJ o4 d 24 184 1.30 14 [ o1 124 ae J as ¢ 024 4 0294 32
- Muorene a.008 J : 0184 aors J
Inceno(1 2. 3-c\oyrene a9 J 0.3 J 0,43 J [ 007 4
Rachtalens e J o001 5| aos onJ 0.0% J 0.002 4 QI7 4 0.008 J 4 0204 o J 0.380.9
:! Dhwnantvene 0114 - 0.19 4 0048 J 0.19J 12 (X 077 J or2J an J 0.078 4 ' J 083 4 ors s 054 4 018 J 15
Preone 018 J 0083 J 0.3 J 067 J 01 J 034 J 0.06 21 17d 1,10 1 0.4 J a2 J 037 4 26
| R ERECCNE IR R s NS Bl RS G B EXER Zfe o are B L T B . ® SOMT A0 f s ) o - [ nee- e
;-] Phenols
- [ Phenct . 024 034 4 0.13 J
2 4-netaytphenct 018 J 028 4
2. 4-dichionphencl 38 a2 424 34 28
2.6-dNoroonenal 28
4-matryiphanc 014 Qi J
Vol B R i RSN A .2 IR N 5 o | 2 B cL A 16 K D 17
! - .
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PRODBR.ALS
Table 6.2, Production Area Soil Borings: Organic Data Summary ’

«'-'-ra S92 - SVI0-3

8 223 834 224 G627
1451 e NISC 3130 1533
I R

SWeU-11
8 |pacoue B114 X

Via9 e | izew | n
‘-8 £t RS ¥

872 812 8-11C
1391 s

1 3.7 a-r .

Y1ua

]
z-a

23,0

2.93 4 L]
oce y

387 ) SE:J

03:9 ) 13

Totat SemeVolaile Organsce| X - aa 1.48 . B~ arz 3 1.4 ) 17e . "use . ” . are s a1 FF-1] 42 =T 3 Ny L 1.08 1100

. The ]
".a 12t t FTON 2 X 15 4 «3 J8 1e a4 82 5 0.31 18 520 382 18y ¢

: 120 33 13 |
toras asy a2 o | aw |. . .33 43 s X a4 W [ a2 . © 031 . . [H 38 [X] . N »

- NOXINZ. TURANS (DY .
-"J oo - 00001 4

HXCo0 000082 J
TCOF 00012 Q00019 Q00048 0.0011 0 00033 0 0008 0.0012 00018 aem? J ©.00C38 2.00046 0.00013 0.00010 0.0 €03 0.030 0.027 (A1)
T*i PECOF ' 000084 0.0007 £.000C73
Y B acore o Q000TY - QOO0SS> 3§ . A0OTY Lo 000035 -{ -60c01 Q0008 aediz. | atore.. | aows L 0008 Q00048 Q0007 0.0009% . Qconia 008 | : 0.0 Q08 1. A0 af i
(OAGANDPHOSPHOROUS
{PESTICIOEY
Sisumraron acoes J
e0w paravon a01d J
e
| mertreyt parathion ooosr 4 aoosa J 0.0058 J
Totst|  Q.0087 aoess - 2.0 K R - § R f Sl -
[ORGANOCHLORINE .- s

0.0058 J 0.0087 J 0.0048 J
00088 |5 3 00057 {7 - | 001 ,.f 4008 | i °

t-d

[abtsha-EaC 0.0013 . Qi 0018 J
aipha-chiordane 00083

0.088 J 0.0047
00018 J . 0.0028
gamma 8HC 0.0019 00018 0.0020 4 0.013 oo 0.008 0.000 0.0013
gamma-chuoniane 001
[ rotachior 0.00%7 J 0014 J 0.008 0.042 J 0.029
[hrctachior epoxiae 0.0z 0.084
mocinn . 0.2 024
e thowycricy 0.022

S I VI W TY
!
i

40006 a7t d 0001
4.4-00T 08 038 0.057
B) Toeat| @oore ~{ 7 2 . enote 1.6 0.0037 o018 - |, et [N rner<r * R R B e LN [N ase
. HFRmCInES i
dnones ooose s | oooasy 0.0007 J
240 Lt F] 00082 J 0.018 J
2487 0,087 4
24.5 TP (Sven Q000 J . 0.0072 4
0.0082 !
KK

.

—
X -, - #et. | DA §- RO A
Totsl Pestaidentorbicidan|  0.0128 acose oomis . Y 0.621 A |- aes | -ewax. | oz
[oRLRSE? 13 L . o 2 1 z 17 * . a 10 1 [ a 13

Toenl| . 0 SR

ans-

;

all concentrations in mg/kg (ppm).

(1) detected by method 8270 (semi-volatiles),

(2) detected by method 8280 (dioxins/turans).

* indicates the number, not the concentration, of TICs. Page2o0f2
J - estimated concentration.
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PRODE NS
Table 6-3. Production Arca Soll Borings: tnorganic Data Summary
SWhU-2 SWMU-3 SWHU.7 SV/MU-8 SWMU-11 AATIIS Backgtound
g2 | 26 | 623 | 222 820 | 23 ['Baa | 338 | Bac ez | era | g8 gre | =7 | 3er 5-£9 rag | Bec |zec.oup{a1a 8118 feneme | 818 | B11C  fssuweies fsswwaes| B-15A Soil
h date:|:1rnen |":"I"<: X ' I 39 M dy -] yipat 11950 FEL ] 1891 N0 N0 ERLAT] N naLs T Wranr s I N9 12°%0 1177080 ek ) mrn A 12990 Vi RULY 1) Hnnge
deptifzir | 2.3 | 5.8 | 6.8 .2 6.8 |68 | 5.8 | 2.4 ¢.8 |- | c.x 0.2 |+ | 9.2 | 0.7 0.2 |¢.6¢ | «.58 |35 | 2.7 |27 | 2.7 | 5.7 | .10 {g.10 | 2.0
INORGANICS | .
3zl n3z} s 48 15 563] cagl esdl 104y 2e2] asd) a24 sasf o954l e1J] 25J 9.2 7 8.8 s9J] 69J] 63J4] 33 4.5 s8J| 43 11.2 5.2:16.9
barium 135 241 20.1 32.4 35 14.5 784l 122 259 J 410 15 21 294 4| 1449} 2738 37.1 495 256 39.4 162 25.2 324 25.5 21.4 139 10.7 23.4 12.1-275
ber.um 0.24 0.56 02 0.38 0.31 0.4 033 J 04J| o025 0.38 03Jf 023J| 084 069 0.53 0.33 0.53 3.47 0.49 2.61 0.39 0.27 0.22 38 | 025077
cz2=ium 0.56 052 0.60 0.59 0.57 0.52-0.78
calcium 531 Jf 2120J| 608 | 4430 762 | 11804] 8294| 6823| o9ar 4| 29500 0[ sor0-d| ss90y] toroo ]| 747 4] 6170 4| Baen I ass00:] 173 3860 104 J| 4910 3] sew | e20J] 673 | neo 560-1,140
chromium 12.6 16.6 164 73] 1534] 99 78 J n 744 934] 49 6 8sJ| 66J] €3 83 1289] o0s4] 1274] a3 8.2 7.6 4.5 a54] 921 6220
cobalt 8.6 7.7 32 7.8 4.3 36 5.0 38 32 1.4 2.8 23 3.1 2.6 24 4.3 [ 25 4.5 3.9 2.9 2.8 4 1.8-7
coppor 132 25.6 1.54] 724] 1844 182 9.3 9.5 9.4 8.4 1.8 6.7 1.1 8.7 6.5 1.2 197J] 0814 134 18 8.0 £.68 2.6 seJ] 984 3.8-22.9
iron 17600 {29900 | 1900 | 830 | 20900. | 10400 ] 11000 J] 13600 | 9940 4| 10600 | a350 | 77O 8450 J| 9920 | 7240 | eo30 | 11600 925 17200 | 9500 } 10300 | 11100 10600 | 9440 | 10600 | 7.240-28,300
. load 1 1364] 8.9 154 158 1] 8.3 11 19.6 13.7 17 15 226 16.9 19 2 18J] 7149 96J{ 6.1J 1" 12 33J 3J] 20530 118471
:'_sw' ) 15003] 42109] 201 9] 1660 3| ‘a8e0 | 1730 4] 1710 | 28903] 1200 1760 706 3| 12304} 22600 | 130 | 11209) 11705[E28e09] 1084] 2409] s00J| 13404] 18304 11004] o304] 172 J] s83-2450
' [manganese 2434} 3304 174] 1218 240)| 1280] w74| 211J] 1904 176J| 6344| 1229 wsJ| sag| wvoJ] 1] 9| 1524 254 0| 1419] 200J| 2844 1064 15VJ] 2114] 532476
- mercury 0.06 02¢ | o 015 026 0.16 0.11 0.34 0.3 0.11 0.047*-0.81
,:..‘ nickel L 17.6 19.4 8 |- ] e 16 12 72 7.4 6.8 5.9 8.4 7.3 a7 52 $2_ ! | 38 6.3 1.5*-13.3
- polassium w7J| s8I 38BJ| 434 711J) .4179] X8 adgJ ] w17 | 1210 | ss19] me4 843 “s 696 J 36 J| 6%8J] Id -pond| 603J) 648 J 349-786
sodium 180 187 | 268 141 149 219 150 158 181 184 77*-230
m vanadium 106 15.6 38 10.4 17.9 124 9.1 4.9 9.7 7.5 89 [X] 7.7 6.4 6.4 14.7 11.3-27.3
zinc r708J| 588 22J] 261J] 4914] 144 388 J STa18 495J| 8724 178 138 J |5 30.4 399J] 5184 20.6 214] 41249 17.4-219
m cyanide 1284, 14 082J) 44| 17 12 1 0.453
all concentrations in mg/kg (ppm).
all shaded values exceed the Background Soll Range.
* these lower values are detection limits, not concentrations detected.
J - estimated concentration,
.
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. Table 6-5. Production Area Groundwater: Inorganic Data Summary
{ .’ ] SWMU-2 SWMUS3I& T SWMU-8 S¥MU-11 Maximum
- . MW-100 MY-1C0 LIW-1CS MW-165 LY 2D MW-120 MW-12S MW.125 MW-138 | MW-13S 41448 MW-25 Contaminant
date: 1110/1 417N 1710/99 41791 111,91 412291 1109 =4 1/10/91 | 4722/91 1149 4/19/91 Leve!
[‘] dissove total  ldisaokied | totsl [dissoived | total stal - |cissol ic1al  |dissol total | di | tota iveo | totas to  jaissovea | totat  [ai total |oi *otal
.. Inorganics - - ' | i
antimony | .
" arsenic 4.3 8.7 10.4 ’ 5.6 9.4 455 4.8 9.1 s 3 6.5 8.6 50
1] barium 35 65 30.2 13 18 82 12.4 725 23 41 3.2 43.9 17 24 16.3 35.6 76 362 80.5 99.9 41 43 248 kEX) 1000
beryitium 33 )
cadmium . 10
calcium S8500 | 52000 | 48400 | 96800 | 107000 | 94700 | 79700 | sceco | s1eo0 | sss00 | 43300
chromium . o SUS' T 50
cobal
copper
iron 23200 25 1580035 300*
lead 11.9 so
w magnesium . S810
[ mangeaness 412 3920 £ 1880 1] haare v faTd0: ] Gatn. HE 2 3 2330217 2680 s0*
W m::‘cquw £ y 2
nicked .
potassium 5700 5620 J] 5140 J| 28500 30700 37700 J| 00 Jf 6320 6200 5530 S220
] selenium N i 10
silver . .
sodium 24500 | 26100 | 22300 | 24400 | 21200 | 22000 | 20400 | 21800 | 37500 [ 34000 | 31100 | 20200 | 3200 | 32800 40500 | 38200 | 146000 | 140000 | 119000 | 95590 | 38700 | 58100 | 43500 | 41600
vanadium N a2 . 7
zine $6.3 44.7 29 527 64 717 89.2 5000*
|eyanide NA NA NA NA _NA - NA NA 1.7 NA NA NA 37 | NA NA

all concentrations In ug/l (ppb).

* - secondary drinking water standard.

all shaded values exceed Maximum Contaminant Levels.
J - estimated concentration.

NA - Not Analyzed
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Tatle 5-3. Preduction Area Groundwater: Inorganic Data Summary

SWMU-1 AOC-13 Manmum
—: LTV-145 TNYLNAS.D R L -CU LS 1 NP1 8 Pwase { MYV-1D : LIS AN-25 Contaminant
[ aate: 112351 | /14191 3 12,620 | | 2.22,91 | 1276:90 515 N 422,22 Lovel
~or [ ¢issovea T tecal laissoved | total ldsamao | total lmmoomed | tove |smsorved Vo Jemienec T o L ol (Jissoivea | ol |uissoivea | stm jarsohea ;  totar  Janssoea ot
n.'.»_q Inorqanics | ] | | | | !
antimonv | | 1 | | 1344 23 . | 25
- srsenic 149 5.3 14.4 172 " 13J 9.1 16.7 J 4.1 5 | 45 5.3 7S 5.0 €2 127 S3 168 J s0
_‘;: a barium 37 60 39 65 55.4 67 53.8 80.3 121 4] 703 87.4 T4 80.8 13 3 17.8 19.5 0 262 258 402 1000
’ beryllium |
cadmium 8.1 Jl 94 J 10
calcium S2700 | 50400 | 53300 | 52600 | 52300 | 48800 | s3eco | S1800 | 74600 | 73500 82400 | 861C0 | 83€c0 | 77500 | 11700 | 122 17000 | 18300 | 68600 | B55C0 | 61500 | 612
chromium 245 ) 16.5 12.4 50
cobait 13.6 ) 114
copper 238 23 33.8
_.4-5 iron 53890 {13000 | * @67 [ ~2170 | 2100 | - Ses0. 198 -26700..1 31800~§ ‘1170 |- e580":[* ;2110 | 11100 - 360
t lead 814 [T 40 s0
magnesium 5000 6400 $590 5500 4900 5170 5010 4340 4870 3480 3120
mj manganese ¢ ] s4s0| 4240 "> 132077 1320 7] - 1550. | _1570° | -1600.-} ~f1S507 ;73810 {73710 {.. 4030} ‘avso i 158 11520 S0
- iw mercury 2
(=)} nickel 2024 31.4J 29
m potassium 5590 5410 5640 6980 7130 6830 7440 7470 | 10100 J| 10700 J| 9400 9570 9840 9030 12700 | 12200 | 13600 | 14000
selenium 10
¢ silver K 6J 2589 1490 1344
m sodium 54500 | 5tS00 | s6000 | 55800 | 113000 | 104000 | 116000 | 110000 | 101000 | 101000 S4000 | 85000 | S6200 | 48800 | 25800 | 28100 | 27200 | 27000 | 21400 | 20400 | 21200 | 21100
vanadium
Tinc 25 38 29.1 J| 47.9 43.2 3.9 340 38.6 99.3 5000*
M [eranide NA NA NA NA NA NA NA NA NA NA 2.1 NA 19.8
-g’ all concentrations in ug/l (ppb). .
4 * - secondary drinking water standard.
‘ all shaded values exceed Maximum Contaminant Levels.
ﬂ J - estimated concentration.
NA - Not Analyzed
=
b
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Table 6-5. Production Area Groundwater: Inorganic Data Summary

MPRODGV.XLS

AOC-13 AACK1S Maximum
[REE AW-35-0UP MW.35 RW-1 Rw-1 MW-55 AW.SS MW.-16D MW.160 MVI-18S MW-16S Contaminant
L date: 1T 1191 41919 111591 4f23/91 1/15/91 422191 114/91 4122191 1/14/91 A2/ Level
I R fryoehyd trfal Jdesalied [ Dnilond | itel ddieswied ivtal Jissulved \ula. ivod \otai dissok total  |dissolved tota)  {dissorsea total  jcissoived totat
Inorganics
antimony T
arsenic Lo 68.2 J 6.7 J 38 J - $7.8 4.1 8.6 4.2 $9 30
barium 33 52 o 50 29.1 58.2 17 48 21.4 3 fx] 65 53.2 90.3 243 251 135 137 27 67 21.7 49.8 1000
beryllium 2.7
cadmlum 10
{calcium 23000 22400 21600 22000 23200 23200 15200 43200 24400 33600 17200 19200 32700 21500 | 309000 | 317000 | 195000 | 201000 47600 48700 49200 43500
chromium 25.8 17.9 24 2 248 25.5 2 26.6 50
cobalt 27.3
copper .
iron i1 [9160° 251 < 148207 5189001 138 300*
load 4.7 12.3 50
9 3250 7400 70 3800
mangenese | 51370 L2 59240, 18 50*
maercury 2
nicket 25 25 243
|potassium 3700 - 3330 3410 3300 3260 3400 12300 10300 35190 6200 3180 J 10300 10800 §720 J 5850 4960 6780
selonium 10
sliver
sodium 23800 23200 22600 23200 22900 22600 18400 18200 15100 15700 14900 18200 18700 16900 29000 20100 30500 31200 23500 24100 16200 14200
vanadium
zine 24.9 20 27 41.3 44 28.2 48 5000*
|cyanide NA NA NA NA NA NA NA NA NA NA 158 NA
all concentrations in ug/ (ppb).
* - secondary drinking water standard.
all shaded values exceed Maximum Contaminant Levels,
J - estimated concentration.
NA - Not Analyzed
Pagedof 3
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Table 6-6. Production Area Surficial Soll: Organic Data Summary
AOC-1)
grid location: [5F-A13- AATISHST-AI3AYNG) [SF-A13 A0S} [ara13corm | seanncam  [sraneam  [srances)| ssangom  [Sanwss  [srasseom  fsranseos [sranoees [sansors S5-A13010(5) 1574330103 SF-413-02369) | SF-A13-023{S1-DURISF A1 3.027(5) |SF-A1I-TIOE) [SFAIITION)  JOF-A13Y3E) |ST-A13¥YHS) OUP
date:]  wam 1171990 1914m0 Viam e Vinamo yiam V171490 11/10%0 1m0 emy Viam s 1110490 am 290 12790 3n3%1 1171080 Viem 11480 1490
depth;] 6.12° 612 612" 612" 612" 612" 612" 612" 612 612, 612 612 612 612" 6-12° 612 612 612 612 612 612" 612"
VOLATILE ORGANICS
chiorgbenzenc 0.28 0068 J 003 J 0.047 J 0074 J 0.037 J 0.086 J
chioroform , 0.034 J
- 0032 J 0.047 J 0.0063 J 0058 J 0.048 J 0038 J
map rylene 0025 J 0.051 J 0.027 J 0.12 0029 J§ 0.0072 J 0.054 J 0.046 J 0.17 0.026 J 0.045 J 0.023 J 0.27 0.3 0.067 J 0.068 J 0.1 J
o - xylenc 0032 J 0.014 J 0.061 J 0.013 J 0.026 J 0023 J 0.1t 0.0093 J 0.025 J 00124 0054 J 0046 J 0.0 J 0.02J 0031 J
atyrono 0.03g J
tetrachlorocthene 0.069 J 0052 J
toluene 0.12 0049 J 026 J 0.023 J 0.035 J 0022 J 0046 J 0.045 J 042 J 0018 J 0.027 J 0039 J
trichiorofiuoromethane 0.33 0071 J 0.29
Total Volatilo Organics| G025 | 049 ] . 0090 | * 0.9 — 0055 | 0077 | 0058 | . 0473 | 06169 . 0B | 0038 |. . - -] “aoro | 0059 0.38 038 | 033 | 02031 02
SEMI-VOLATILE
OAGANICS
Benzenes
1.2 dichlorobenrens 012 J
1.4 dichlorobenzene 0240
) Tl < ] e ] e e e AN RS B B T TR 0 Ea e -
Dloxins/Furens (1)
dibenzofuran 0097 J 0073 J
TACOF 394 33J
LT KN REDF TR S YA (DX T T R REERRNP I 1R Y T R B A R A = P PSS I
Fingerptim Compounds
trgasan DP-300 1.4J 42J
Tinuvin 327 $2J
Jotal . - T |7 T 2N G > S5 T N S R 5 . BENED 1 IR S R S
PAHs
jaconaphthens 0.18J
phthy 0043 J
{anthracene 184 0.56 J 028 J 026 J 0.054 J 029J o214 0.14 J 02 J 0.38J 0.16 J
{benzo(s)enthracens 31 1.8 4 0.98 J 1.1 084 J 03J 1.1J 0.78 J 057 J 0.34J 1.6 0.16 J 028 J 0.44 J 092 J 1.3
benzo(s)pyrene 22J 1.7 4 0.79 J 1.4 1.1d 0.34 J 1.1J 0.72 J 0.89 J 1.7 02 J 027 J 1.3
banzo(b)fiuaranthene 394 284 1.3 14 214 0524 0.8z J 0.89 J 43 038 J 053 J onJ 2J 2
benzo(g.h.)perylens 1.7J 0r2J 1.1 031J 069 J ormJ 067 J 29 0.99 J
{benza(tiuoranthene 494 sy 1.6 18 194 0.68 J 1.1J 1.1 55 045 J 067 J 0.88 J 184 26
Y 24 2J 1.1 1.1 1.4 032J 114 £o1J 068 J 2 0.18 J 0.3 J 0.45J 1.3J 1.5
jdibenz{s,hjanhracene 028 J 024 068 J 068 J 0.32J
fiyoranthene 84J 30J 1.9 2 19J 046 J 083 J 23J 16J 091 J 0.46 J 0.34 J 1.1 014J 035 J 062 J 224 21
{ituorene 0.078 J 0.051 J onyJ 0.048 J
indeno{1,2.3-cd} pyrane 114 QssJ 083 J 028 J oesJ 048 J 23 028 J 066 J
naphthaiene 029J 024 4 026 J 024 018 J o J 043 J
{phenanthrene Sd 19J 081J 094 J 0.77J 021J o8J ¢ J 0.5 J 0.18J 02J 0079 J 0624 14J 08J
pyrene 604 27 4 23 22 124 043 J 1.7J 11J 14 05J oMy 1.3 0.14 J 035 J 0.74 J 134 23
|2-methyinaphthalene M 0.38 4
Tolalf @ i . - 24 - 128°f. .- - 18 . us - 40 - 983 ] 122 S | el 18 068 [ fvs | Ve &3 osse | L2 .18 |°
Phenols !
phenol 3 063 J
4.methylphonal ‘ 0.24 J
Totel L - - i K .. 1 IS e . > f i co 87
v

Pege 10t 2
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Table 6-6. Production Area Surficiat Soll: Organic Data Summary
AOC-13
gnid location: fir a13aarrlss 4124290 [55-a13 aa015) S5-A13C10) | 55-A13Ca105)  [SE-A1MEaMTD) 5F.A13Ge20) | SF-A13-03015) SE-A1D-JI5(5)  [SF-A13-50005) SF-A13-J40(5) S5 AVLINS [SF-AILINS)  [SF-A1D0106)  [16-a13-010m) [S5-a1300819 SF-A1)-TINS) |SF-A13-T1065) SFA13.YS(SH  |5F-AL) YSIS)-Du P
date:| viwm 11130 Ve em e 11namg Wam 1m0 () 1m0 Vi e vivm 1m0 e 12290 N Mamy 171 em 111480
depth:| 612 612" 612 612 612 612 612 612" 612" 612 612" 612" 612" 612" 812 612" 6120 612 612 6120
Phthalatos
brs(2-ethylhexyl) phihalete 22J 22 28 J 1.7J 1.8 [XIF] 0.15J
bLutylbenzylphthalate k=~ 0.57 J 0.84 J 0.83 J 1.2J
di-n-butyiphihalale 065 J [ 0.56 J 04 J
dimethyiphihalate 025 J
Totell - . .22 36 g s i 34 30 [, 38 |- . s3 L ’ L A - EE T | . LA L)
bis{2 chlorosthyl)cther 068J
butazohdin 524
Tota} e g i . 52| - - c RN TENEE A EEEEISE G R Y NN N e 0.68 - - . v v
Tots! Seml-Volatlles| - 83 14.1 - 19 } . 148 42 . 90" 16.9 L124 ] -6 | 18 . a9 0.68 c 28 ) 18 - A% 124 RED L L e 5L
DIOXINS/FURANS (2)
TCOF 0.0011 J 0.000038 0.00057 0.00078 0.00049 0.00087 0.001 J 0.00014 J 0.00033 0.0017 J 0.0028 0.0015 0.00026 J
PECDF 0.00016
HXCDF 0.00012
T 55011 | 0000088 | 600073 | - | G0007S |, 000045 | o000 | 000t [ | ameeit | 0008 | 0ot o | s | teE | s
PCBs N
1254 0.99 75 14 51 6.5 2 37 2 4.7 4 53 14J 18J 30 2.7 1.8
—— -
Totsl 099 : .79 KL} < TUBY. 65 -] ) .22 < AT CoY o] v 853 [t 14 19 b - 30 AN RN ENGR
ORGANOPHOSPHOROUS
PESTICIDES
{lamphur 0016 J
mothy! parathion i 0.00653
|sutfotepp 0.0094 J
Total o L RS o0 ) 00094 |~ MR N T N o T BRSNS R R aete e s ety - -0.0085
ORGANOCHLORINE
PESTICIDES
aldrin 0.0035 J
{alpha-BHC 0.0099 J 0.0016 J
alpha-chlerdans | 0.0097 4
delta-BHC : 0.0024 J
endrin aldehyde 0.001 J
gamma-BHC 0.0033 J 0.0028 J 0.0033 J
{gamma-chiordane 0.0075 J
{kepone 0015 J
4,4.0D0D 0,“7_3-'! J
Total| RS R ] S SR N § S T g A Rl RN S B 1 G002 § o | 00098 1 .. 1.-00313 -] © ~0016
HERBICIDES
{dinoseb N 0.004 J 0.0024 J
2.4-0 0.0076 J
Toal| ¢ AER S AN IR M S T 0.008°.] 50 -/ 0.0028 J A i R TR IR Y O B :
Total Pesticidos/Herbicides . - A i K -, -] 700084 - 0.004 . S - 0018 . e L IRk ¥} 00033 . 0.0108 s 0.0099 H . 0.0378 0.016
TOTAL No. OF T1C3 &% 1 12 16 10 14 [ 2 17 2 21 2 [ 15 3 1 v

all concentrations in mg/kg (ppm).

(1) - detected by method 8270 (semi-voatiles).

(2) - detected by method 8280 (dioxins/furans)

* indicates the number, not the concentration of, TICs.
J - estimated concentration.

Page2of 2
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Table 6-7. Production Area Surficial Soil: Inorganic Data Summary
AOC-13 Background
grid SF-ALYAATESY |OF-A13A2975) [SFE-AISADS |F-AVCINS |SFA13CA1S [3F-A13-E4565) [SF-A1304719) [SF-A13-20085) [SF-A133365) [SF A13-0e005) |SF-A13uenn [SFAI3LIZG) [SF-A1341970 [SFai300m [5F-A12.0108) [SF-aA102965) o Q2715 {SF-A1RTIOM) |SF-A13-T10(S) [SF-A13-YSES) [SF-A13-YS(5)-0UP Soll
date: EILu ) 1171200 1171480 pure ) Viemt 1471490 aemt 171050 a0 1171490 e yis Vi 1171400 Vi 12/4700 122000 V.9 1171450 Ve 1171480 1171490 Range
depth:| 6 - 12 6°- 12 6 -12 612 6.1z 6 - 12" 6 -12° 6 .12 612 6 -12 612 6 .12 612 612 6 .12 612 6 -12 612 612 612 6 -12° 6 -12°
INORGANICS
arsonic a7 9.4J 94J) 128 04 794 76 56J S84 8.5J ns 49 2 76 48 73 83J 6.9 66 J 72 1J 19 J 5.2-36.9
barium 16 9234 99.9 J 8.3 86.7 101 J 2.7 $1.7J 80.1 J 106 J 90.5 71.9 19.9 445J 229 25.3 “ 61.3 39.2J 376 6J 4.6 J 12.1-275
beryllium 0.17 0.61 073 0.44 0.43 047 0.29 0.51 0.49 0.37 0.21 0.51 0.261 0.31 0.50 0.38 0.35 0.37 028 027 0.25-0.77
cadmium IR K O U M A 0.67 X 05 |- 0es - 12 .. 15 0,88 037 0.52 0.52-0.78
calcium 708 47500 J| 44200 3| - 38700°, ] 13600 | 42500 J| - . 7470 .| 25400 J| 45200 3| Seso0 | A740. | ar40J]| - 4920 | ""3830J 1390 J| 31300 |. > 9740 3] 3760 207 J 250 560-1.440
chromium 334 158J] 2654 16.9 J 9.72 J 147 3 9J 940 18.6 J - 30:4 25J 16 J 9.3J 9.2 1.8 13) 126J] 2673 0.90 J 6.2-20
cobalt 22 3 6 44 31 39 33 32 39 46 Y 23 4 27 27 4.2 33 3.2 3 1.8-7
copper 59| . Sa4 . 469 ). 3x4J 126 J 17.9 164 377 187 |- 238 |- "2a3) 1274 48J), 761 . 18.9 J 9.3 14.4 ‘78J 1K} 17 J 3.8-22.9
iron 7210 10900 J| 21300 J] 14400 10300 12000 J 9820 90704 12000 J| 14600 J) 13700 9390 5890 19400 J| 11400 6640 14500 11900 9790 J| 10200 4450 J 3390 J| 7.240-28,300
load 1024 €9.5 162 68.3 J £9.7 J 93 296 J a78 55.7 87.5 824 49.6 J 59J 24.8 2044 23084 129 4 519 J 26.8 278 J 11.9-471
magnesium 1110 | - 30803/] . 3860 | 250 4] 538104] 4210 1850 J| 1740 |- 2680 L3890 | 8360,4] 1690 827 1420 80 J| 13504 2100 J| 2280 1930 1410 J 183 158 683-2,450
manganese 155 J 204 J 160 J 150 4 224 J 054 230 J 149 J 96 J 258 J 125 J 138 J 220J 157 J 134 J 123 66.4 J @9 J 53.2-476
[mercury 0.74 1.5 022 065 |- %2 .]:%.3d 0.21 " Q96 EEEEE 0.44 o 0.14 0,047+-0.81
nickol 31 1.4 6.3 102J 9J 8T 4 0.8 ] X 1599 8.1 10.8 104 J 6.2 1.5%-13.3
potassium =990 J EECT 783 J1 110091 1100 3] 1260 41 < 92rd 499 J 72 502 4 603 J| 994 631 J]. ;'808 3 289 J 349-788
sodium 140 192 174 180 90.2 248 -1 192 77°-230
vanadium 54 18.5 96 18.8 16.6 149 X 5.4 201 108 108 15.2 . 38 10.1 13 11.3-27.3
zinc 274 163 J 4214 . 3aJ] 2484 185 J 208 J1 - 641 3 2414 100 J 680 J X 4.0 se2d] - -759d] . 2394 206 J 1354 17.4-219
tin ] 7.7°-102
[evanide 078 AKX 0.79 0.56 . .38 12.0 3f: _ EEIE 0.45-23
all concentrations in mg/kg (ppm).
all shaded values exceed the Background Soil Range.
* these lower values are detection limits, not concentrations detected.
J - estimated concentration.
.
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Table 8-1. Warwick Area (SWMU-5) Surficlal Soil: Organic Data Summary
~SWMU S
Fnam |srs38am [srsscim [wmcim |Fscimor [Fmcem [Fwcim [SScim FHC4m |5F530mm |SFSI0ID  [FSIEIM [Fmsvwmam [ ssipm | S zhoour
19N 31991 11/15/90 ¥19/91 19791 11/15/90 3/19/91 11/15/90 319791 11/15/90 11/15/90 19191 3/19/91 319/90 1991
WWWWWWWW 107 -1 18- 28 18- 24 18- 24 .12 8- | 628
[VOLATILE ORGANICS T e
acelons 032 J
benzene 0.034 J
) 0.043 J 286 2.9 3.6 12 2 0.12 0.82 1.7
chloroform 0.048 J4
ethylbenzens 0.027 4
m&p xylene 0.042 J 0026 J 0.037 J 0.065 J 0.03J 0.041 J 0.07 J
o-xylene 0,015 J 0.046 J 0.017 J 0.022 J 0.041 J
totrachloroethene j 0.031 J 0.04 J 0.044 J 0.073 J 0.037 J 0.063 J 0.24 0.35
toluena 0.1J 0.18 J 043 J 1 1J 1 032J 03J 1.8 J
trichioroethene 0.04t J 0035 J
1,1-dichloroethane 003 J
2-bulanone ~ 023 J] 22 J 0.18J
ganica| U35 RSN LA CRN A S R R I BT B Kk A ! BUNEN %< - SEN B EBER D e 7 g o |
SEMIVOLATILE ORGARICS: ~o%. SRTIATTR B Dt agn
Anilines
2-nitroaniline 038 J
oroaniline 157 737 13 —03TJ LT - 13
Ol ~ v T T Al e ey 08 PEREE ) RN RSSO ST BB EEEL, B EE RSN
nitrobanzene 0.48 J
[7.2-dichlorcobanzene
- HEETSRET CIEE7S ST 7 B X R 53 N IR P R
O Dioxins/Furans (t)
’ benzofursn 027 07 — 05T J
N ERIS D LA AR S i P R e IR PRGN E RN
Fingerptint Compounds R
[Twin 3er 17 LS
AR EREIVIRT RS SRS Ay IRTL I PR * 4 g L RS R s R S 5
PAHs
0.16 J 023 J
Y 0.078 J
023 J 033 J 0.16 J 0.089 J 02J 02J 0.19 J
benzo (a) enthracens 0.41 J 12J 12J 1.4 1.1J 0.94 J 0.53 J 0.43 J 1.8 J 1J 0.93 J
benzo (a) pyrene .74 124 1.3 1.1J 0.53 J 1.5J t1J 0.98 4
(o) N 26 J 2.6 26 19 J 22 1J 284J 1.6 1J
benzo(g.h.l) perylens tJ 1.2J 052 J 0.96 J 0. J
benzo (k) fluoranthene 344 3.2 33 24 J 27 13 368 J 1.9 12
chrysena . 2J 1.6 23 1.64J 075 J 0.43 J 23J 12J 13
tiuoranthene 0.65 J 36J 2.1 29 264 1.5 1.3 0854 3.7 J 2 1.7
liuorene 023 04J 0082 J 915 J
indeno(1.2.3-cd)pyrene 1J 0.78 J 04J 0.88 J 0.75 J
nophthalene 0.2 J 19J 124 1.5 32J 2.1 0.42 J 0.13 J 12J 043 J 0.14 J 25
phenanthrene 0.36 J EX 1.4 2 1.4 J 0.64 J 0.72 J 0.72 J 14J 081 J 1J
pyrone 0.76 J 3J 28 32 2J 1.5 1.t J 0.77 J 3J 1.7 1.7
2-methylinsphthalens 036 J 0.45 J 017 J 025 J
Hetero PAH
[3.3-dimethylbenzidine
ﬁrﬂ'.‘l‘i B b2 20 R L L B = L3 TS0 v I3 3 [0 T
Phenols |
phanol LX) L LE-2)
ﬁo_ul't T e OAT 1 I .~ 3 R 3 T N ; i R PR A
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Table 8-1. Warwick Area (SWMU-5) Surticial Soll: Organic Data Summary

SWMU-5
STE3AID (| SFSpum  Jsresci@  |SFSsCamy  [SFEICIMOP [ sicam [ S3Cim [ escam |osscam [ FSi0em | Roam [FREim (S mvom [T 5o |55 2imor
date: 3/19/91 3/19/91 11/15/90 3/19/91 Y1991 11590 19/91 11/15/90 319/91 11/15/90 11/15/90 JNGN ¥19/91 3/19/91 319/
Fepth:| T8 -3F | 18538 | 82« | | . e Iw 1B - 237 15 - 24" -T2 0 Ll LT L L -1 5 - 2f 87
Phthalates
bis(2-othylhexyl)phthaiate 110 27 2 140
butylbanzylphthalate 0.70 J
di-n-butylphthalate 0.057 J
[d-n-octylphiRalaie L] 864 627 ]
otal g o T28 R 3 3] g 3
Miscellaneous
bis(2-chloroothyl) ether 033 J 043 J .
n-nitro-di-n-propylamine 017 J
phenacotin 1J
otall -~ I S LTIk A O " f . 043 T .- P g 1 .
T YhalemiVohle Gganc| 272 | T — 2y RL ] . L 14
DIOXINS/FURANS (2) - RN
1CDF 0.00077 0.00027 J 0.00028 J 0.00015 0.00016 J 0.00062 0.00031 0.00071 J 0.0007¢ J
PECDF 0.00012 0.00014 0.00014 J
[RXCOF (2o 4 | 0:0005 J]
otal] 23 s T - j B A XL 00T ]
PCBe s .7 .- KN i
1248 160 J|
57 {13 073 X4}
EREAL NS a4 il RS ISR P B X A i (D
disultoton 0.007 0.0077 J
h 0.0083 J 0.0096 J
sulfotepp
thionazin
0O P e T I L B L i T
'
w 0.13 J 1.1 1J
0.076 0.1S 027 J
0.28 J 0.0034
091 J 0.018
|endosulian sutiate 029 J 028 J
sndrin 0.065 0.12 054 J
ondrin aldehyde 35
gsmma-BHC 12J
gamma chiordane 021 0.5
heptachlor epoxide 025 12 - 0.08
isodrin 0.85 J
maethoxychior 1.8 2 J 2200 1100 J 3.3 25 320 J
4,4-0DE 022 J 0.041
4,4-000 0.41
3007 VO00R J 3T
Tolal| . 000008 - |- 08 [ o 0ot A 20 L~ N8 | o B o RN DY T L TS TR L S
HERBICIDES " .. 7 N B 3
dinoseb 0.072
0.0095 J
0.34
X} [oTran pon > o
LI BZ.. %4
28 ) ¥

all concentrations in mg/kg (ppm).
(1) - detected by method 8270 (semi-volatiles).
(2) - detected by method 8280 (dioxinsflurans),
* indicates the number, not the concentration, of TICs.
J - estimated concentration,
Page 2ol 2
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Table 8-2. Warwick Area (SWMU-5) Surficlal Soil: Inorganic Data Summary
SWMU-S Background
SFS5A-2(D) | SFSSBI() [SFSSC1(0) | SFSSC1 (D) [SFSSC1(D)OUP |SFSSC2 () [SFSSC2D) [SFS5C3 M | SFSsc4 m) [SFsso2m | sFsso3m [ sFsseam [sessvvam [sFsszam Soll
date:| 319 V19 11/15/90 1991 3/19/91 11/15/90 3/19/91 11/15/90 31991 11/15/0 11/15/90 1991 Y1981 1991 Range
depth:] 18°. 2 19°- 24 18°. 26 18°. 24 18°. 24 18° - 2¢° 18°- 24 18° - 24" 19°-2¢ 187 . 24" 18° - 24 18°-2¢ 6 -12 612
inorganies
imony 088'J. T AW S oe I | T eaias AL 0.53¢-0.85°°
arsenie 02J 1024 824 16.1J 9.3J 9J 1J 125 J 5.2-36.9
barlum 11.8J 181 J 4iA2709 12.1-275
beryllum 067 J 047 J 025-0.77
cadmium 0.53 0.52.0.78
calcium 1110 J 1040 J $580-1,440
chromium 814 58J £.2-20
cobalt 3 al 1.8-7
{copper 29 49 31.8.22.9
iron 8990 11100 7,240-28,300
tead 8.2 s 447 11.8-471
i 49 1040 663-2,450
manganese 189 J wJ 532478
marcury 0.047*-0.81
nickel 4.7 s 1.5°-13.3
{potassium 31 4 349-788
sodium 133 158 123 215 142 T7*-230
{venadium 113273
zino [F288 35 “i e300 <Y . 4 17.4-219
tn 146 J 18.2J 789 182 J 7.7°-102
cyanide T ¥ Plitvas g 12 28 [V rs 0.45-3
all concentrations in mg/kg (ppm).

all shaded values exceed the Background Soil Range.

* these lower values are detection fimits, not concentrations detected.
** these upper values are detection limits, not concentrations detected.
J - estimated concentration.

Page 1 of {
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Table 8-3. Warwick Area Groundwater: Organic Data Summary

\ v

“SWNUS ANOI-16
MW-65 MWES MW.I1S WW-115_[MW-11S.0UP W3 AW-3 MWA7D MW-170 MW-175 MW-7S_ |
date;] (L Uil 17891 a18R1 178791 /71 416719 178791 41591 178591 ECI
35 13J 31
chlorobanzene 18 J 1.1J 3500 780 J 3100
ethytbenzene 27 J 24J
mép xylene 1.8 J 16 J
{o-xylene 08 J 1J
{tetrachloroethene - 8.4 4) 9.7
toluene 3 30 2J
trichiorocthens 2J 21J 21J 1.3J
1,1-dichloroethane 210 2.24J 41J
1.T-ichloroe g 3
Cl 1 'ganics 13 T 58T “e97 . 3700 Y4 10 . 7T ]
L] [ . - . . . . } . = T
Anilines j -
aniline 7J 2J 6J
o-toluidme 6J 5J
[Tchloroantine Ll 53 il
C) I =1 " T 9K R " 32 <
[ Fingerprini Compounds
[Propazine 35J i5J 7J 6J
[Tinuvin 327 L) T L) 37
T 38 \ Y T . AN " 0 .
PAHs
Ivoranthene 14J 1J
|n-phmnlm 4J 1J 4J
pytene eJ L2
. @) T PSS R B % T T X ™3 g ]
) o : Prenoh
(V] phenol - 3J 6J
-cRlGiophe WY 57 73
T = T bA] V. 3 - oo =
Phihalates |
{dim-oclylphihalate 1 TJ TJ
Tolal N S Y . b 0
— Mhcellaneows
[Bisf2-chicioethyilether 2J 57
|72 Guybas (1chloropropane) i
G2 T I T2 3 SR - RN e T
o e Organics| 38 R 1] . i BI T <z " T
[CREARGPHOSPRORGUS PESTICIDES *
dimelhoale _ni LELI
To! SR X5
[ORGANGCHLORINE PESTICIDES
aidrn 0.028 0.089 0.092 0.023
aipha BHC 0037 J 0015
dofia-BHG 0.017
gamme-BHC 0.14J 0018
jgamma chiordane 0.016
3 T-D0T 007 J V23
Total LAL] LAY U ALS LAALS LALLE
[RERBICTOES
{@inosob 004 J
2457 0 J
L2 LAY
Tolal — AL LAL) AL
olal Festic! erbicides X LAL) T 2% VB3 33 LALLS LALLES
[TOTACNo. OF Tics *. SRR | 9 3 8 [F 2 9 7 3 =3 H 3
all concentratinng in uafl {pph).
* indicates the number, not the.concentration, of TICs.
J- estimated concentration. Page 1ol 1
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)
Table 8-4. Warwick Area Groundwater: Inorganic Data Summary \l/
MW-6S MW.11S MW-11S-DUP MW-170 MW.17S AW Maxi
dste; 79 41591 178/ 41891 1/8/91 17am 4/15/91 1784 4/15/91 1791 4/16/91 Contaminant
i d| wotel [dr total  |di total ; d | total dissoived | totsl  |dissoived | total  dissoN total di total  |dissoh total dissolved | tois!  [dissoved | total Level

INORGANICS *
arsenic 8.7 10.6 464 18.1 n.2 10.3 185 “9 236 44 4.6 S0
batium 39 81 3408 456 20 3 186 335 20 2 34 44 39.9 787 S8 133 378 70.2 190 200 305 298 1000
baryflium 24 38 28 :
cadmium He I 178 10
calctum 34300 J| 34400 J§ 31300 | 33000 ({ 30300 J| 230700 4| 24300 23700 32300 J] 33800 J| 33500 J| 35100 J} 42600 45500 1 16700 9] 20800 J] 17000 17700 | 190000 J| 203000 J| 332000 | 328000
chromium 123 M4 128 192 10.0 50
cobalt 10.7 10
copper 4968 31 2 9

(@) iron <5040 3] 206000 ] 55700 51] - 088 291" 8380 3| 14800 9] Favod: | Jek00i | v 6490 J) 231009 Yess0 g sas [i-1aeo0; ‘524003 s26 [ iZ2av0: 6984 200 300°

é\ leed 17 4 34 5.7 50
magnesium 2520 3600 2170 210 2060 3910 3050 3500 3170 4010 3550 2440 3320
manganese 'u:v'fr'%?‘ﬁdz'r:* A | v ade A Tane Tt a8 [ zmt [k ez 3| ookt | . sy ] e 0. [ 417 et 15 50°
potassium 5590 6230 4970 3] s280 3250 3380 3140 3060 3580 4100 | 17100 5550 J 6720 11100 11000 11800 J| 11700
slver 141 105 J
sodium 14200 | 14900 | 12700 | 13000 9900 | 11700 | 11700 12000 10600 | 12400 | 16500 | 18100 | 13400 15100 | 21900 { 24500 | 19100 19600 61300 | 61800 34500 34300
venadium 2
zinc NJ] 201J] 1ea9] 183 1520J| 1960J] 15304 2160 1600 J| 2390 ) 31J 359 82 J 128 5000*
all concentrations in ugf (ppb).

* - secondary drinking water standard,
all shaded values exceed Maximum Contaminant Levels.
J - estimated concentration,
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Table 8-5. Warwlick Area Soils: Organic Data Summary
C774A

SWMU.6 SWMU-9 AROK16 MISCELLANEOUS
) SFS6 SF 56 SFS6AY  ISFSeB1  [SF 59 B-2(5) [SFS9 C1(5) [SF 59 C-1(5) [SF 59 C-2(5) [SF S9 221 (9) [SF S9Z22 (5) [SSMW-175 JssMw175 T B16A SS022-A | S58228
date:] 11/14/90 1291 3/12/91 31290 V1/15/90 11715790 2712791 115790 12/ 31291 12/5/90 EIEEY 313791 12/590 12/5/90
depth:| & 17 T [ LRk T T - 1F [:XAES T R [SERES [S0ES TE
[VOLATILE ORGANICS
toluene 0047 T 054 J 008 J (X2 ~— 0028 J
] Gtal Volatile Organics " TOA7 o ~0.0¢ B0 X — ~ 0028
SEMI-VOLATILE ORGANICS
Fingerprint Compounds
Tinvwan 27 AR 287 [
Yotal L 1 1. . A
PAHs
chrysene . 0.43
Nuoranthene 0.73
phonanthrens 0.34
pyiene (X4
ol - - - = g . o - 2 m
Phthalates
is (2-¢thyihoxyl) phthaiate 0.29 J 0. J . 0.39
butylbenzylphthalste (A1)
CL K N N i i AR AR P - B L2 ~ — K
Miscellaneous 1 i |
[salicls 23 0.7 J LX] 28 J I
o8 R BYCE A N S Al T g N P BENY S ChS DO P . AL AR
0 ganics, XS SO ] I Y A ¥ 5] | Y - o ST L. SR
C AT T Et— ] l
[Teor lﬂl‘ {Nl_—
N SEENER) N T - S [AESEIRN BTSSR NS RN T L MO L
PCI R RN R NN o
T ! LAk 0055 TOBL LAL) LAk [R] iﬂf
) ®) [ RG] ESTNCALEE M. S E A =S " I R i ALY RS G A L W 8!!"]“ T e
O A SPROADUS PESTICIDES . .
disultoton 0.0059 J
[T pasetiicn TR T T
- LG N AR Rl LRl T R R 2Lt 2 I By W X ok SRR R BTN D R TR ]
ORGA CIDES .. * 5 = -~
sipha-BHC 0.0017 0.001 J 0.0016
beta-BHC 0.0096 } 0.0091
doha BHC 0.002 0.0022
dieldrin 0.0026 0.0019
sndrin 0.0037 0.0032 0.0031
endnn sidefyde 0.0029 0012 0021 J
gamme-BHC 0.0017 0.0014
9 d . 0.0072 0013
heptachior - 0,002
heptachlor epoxide 0.0022
Fodrin 0.0072
methoxychlos 0.048
44 DDE 0.0067
I 400T X J — 0003
o) ; Ak R ot R T T R XL R LL I A ISE L I
Stal Posilcides| - 0. 3oy R T 0035 | OONE | ... L2l 0001 - - ST ] ;
% TIRACR N 2 7 [ 12 2 16| 1
all concentrations in mg/kg (ppm).
(1) - detected by method 8270 {semi-volatiles).
(2) - detected by method 8280 (dioxins/furans).
* indicates the number, not the concentration, of TICs.
) J - estimated concentration
NA - Not Analyzed
Pagelof
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Table 8-6. Warwlick Area Soils: Inorganic Data Summary
SWMU-8 SWMU-9 AAOI-16 Background
SF 58 SF S8 SF S6-A1 SF $6-81 SFs9B-2(s) | sFsac1(s) | srsecas) | srsscas) | sFsezzag | sFrsezzae | sswmwars S5-MW-17S 8-16A Soll
date: 111490 1291 12/ N2/ 11/15/90 11/15/90 Y12/t 11/t5/90 M2/ 12 12/5/90 3/13/91 13/ Range
depth: 612 6.12 6. 12 6. 12 .12 6. 12 612 612 612 612 6. 12 612 ‘6
fnorganies . -
arsenic $6J 6.8 182 13.7 AR 240 42 9.3 J 9.9 102 6.8 J 37 7.3 5.2-36.9
barium 1234 16.4 17.8 186 M6 J 734 214 203 13.4 12 1.2 12.1-275
[berytiium 037 0.62 0.34 0.32 0.58 0.46 0.36 0.34 0.59 0.43 0.52 0.250.77
cadmium os? | T2 0.52-0.78
caleium 583 J 872 650 772 1060 J %3 J 1140 1320 786 J 758 579 560-1,440
{chromium 744 7.8 9.9 J 98J 794 134 804 10.6 J 5.8 4 59 J 62-20
cobatt 8 38 [Fetra T8 38 1.1 6.4 6.6 3.5 29 |>oElyec 187
copper 0.3 128 J 1773 14.7 4 7.3 1294 141 J 6.4 .8J s5J 3.8-22.9
e fron 11700 J 11400 " 20000 17600 9900 J 4610 J 15600 15100 9430 8240 9400 7,240-28,300
o'o lend 18.7 Q8 107 J 74 20 124 174 74 584 36J 11.8-471
msgnestum 1620 1430 J P2 703080 I ] 5in s 2080 3 1410 200 Vo, 9690 3: 3 1300 J 881 1140 680-2,450
mengenese 209 J 191 J 240 J 73 J 204 J 83.4 J 38 J 2% J 290 J 254 J 403 J 532476
mercury LU el 0.047°-0.81
nickel 88J 8.1 RAEE 398 112 124 6.1 1.5-13.3
potassium 308 J 5204 364 J 40J | - v aé307- 448 J 494 3 6124 576 J 439 J 349-788
sodium 142 172 217 196 181 77°-230
vanadlum 125 124 105 1.7 3t 15.9 145 19.8 $.9 1.5 [ 11.3-27.3
zine 56.7 J 119 56.6 J 248 J 296J 708 J 3574 390 J “s3 2834 65.4 J . 17.4-219
cyanide 099 08 1.7 0.45-3

all concentrations in mg/kg (ppm).
all shaded values exceed the Background Soll Range.

* these lower values are detectlon Emits, not concentrations detected.
J - estimated concentration.

Page tof 1
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Table 7-1. Waste Water Treatment Area Solil Borings: Organic Data Summary
SWMU-10 SWMU-12
B8-10A 8.108 8-10C B8-10C B8-100 B-10E SF-S12-A1 SF.512-A1 SF-S512.A2 SF.S12-A) 5f.512.8 SF-512.83 SF.512.C2 SF.$12-C2
date: 12/5/90 12/5/90 12/5r90 3NN 371391 31391 11/20/90 H13/91 12/5/90 1391 11720/%C 3/12/5¢ 11/20/90 313N
depth: Z2-4 FEEK3 2.4 Z-4 2.4 -4 6 - 247 6. 24" 6. 24" 6" . 24" 6 .24 6. 2¢ 6. 2% 6 - 24"
VOLATILE ORGANICS
chlotobenzene 26 13 0.024 J 0.093 J 0.046 J 0.062 J
{thylbenzone 0.44 21 0.023 J
m&p xylcno 1.2 8.2 0.0 J 0.058 J 0092 J 0052 J
o-xylone 0.4 31 0016 J 0032 J
toluene 0.036 J 16 J 8.7J 0.3 ) 058 J 0.33J 025J 0.035J
Yotal Volatils Organics 0036 €2 =N S 08 049 077 .44 0.25 5038 |
SEMI-VOLATILE ORGANICS :
Dioxins/Furans (1)
dibonzofuran (K] 04 J
DCOF 72J 02J 36 J
TRCDF 120 184 36 64 J 0.58 J
Tolalf - 7 - S TR D - 128 AT 3.8 CE T 0.
Fingerprint Compounds
irgasan DP-300
Propazine
Tinuvin 327
Totalf:
PAHs
scenaphthene 08 J
anthracens 039 J 15 J|.
benzo{e)anthraceno 08J 39 0.16 J 049 J
benzo(e)pyrene 36 0.13J 044 J
|benzo(b)fluoranthens 068 J 32 0.22J 048 J
benzo(g.h.}) perylens 254
U benzo(k)fluoranthene 0.63 J 38 0.28 J 055 4
chrysens 0.53 4 068 J 4.1 0.099 J 0.16 J 055 J
dibenz(a,h)snthracens 17
|fuoranthene 0.63 J 0.82 J 214 [.2:] 0.085 J 024 J 0.24 J 068 J
fluorene 051 J
Ideno(1,2,3-cd) pyrene 21
[naphthalens 254J 030 J 073 J 0071 J 013 J
{phenantirens 0.48 J 043 J 18J 3.1 0.053 J 0.083 J oM J
pyrene 0.79J 154 88 0.097 J 03J 0.28 J 082 J
2-mothyinaphthaiens 05J 0.26 J
T B3 T IREE O PR AR TRy LY R BT M TR, L S RIS R R 19 ] SRIROLY S MR
Phenols
phenot 012 J 184J 027 J
2-maethylphenol 1.8J
4-methyiphenol
2,4-dichlorophenal 05J 0.38 J
S ESRRREe R S s R s B
bis(2-othythexyl) phthalate 039 J 0.54 J
butylbenzylphthaiate
diothylphthalate
di-n-butylphthalste
di-n-octyiphihaiste
T
Total Seml-Volatile Organics| 3:5;
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Tabte 7-1. Waste Water Treatment Area Soit Borings: Organic Data Summary

SWMU-10 SWMU-12

B8-10A 8.108 B-10C B.10C B-100 8-10E SF-512-A1 SF-S12-A) SF-512-A2 GF-$12-A2 SF.512.82 SF-512-83 SF-$12-C2 SF.512.-C2
date: 12/5/90 12/5/90 12/5/90 NN 311391 313191 11720/90 31391 12/5/90 3139 11/20/90 I 11/20/90 Inami
depth: F-E z- 4 2.9 2.4 2-4 X-a 6'.24° 6" -24° 6" . 24° 6. 24° 6. 24" 6 - 24" 6" -24° 6. 24"

DIOXINS/FURANS (2) -
PECOD 3,000
TCOF 000016 0.088 0.057 0.0026 0014 0.0028 0.03 000084 0.00055
PECDF 000035 0.00024
FIXCOF 0.0008
Total B IR . T " 0.00016 0088 .| . 0.058

T 0.014 . 0.0026 . 0.03 ~0.00084 |  0.00083 |

PCBs

1254 0.057 0.21
Total]l . - - . 0.057 S R : o " " . 021

ORGANOPHOSPHOROUS PESTICIDES
dimethoate 0.028 4
ethy! parathion 0.0019 J 0.0025 J 0034 J
tamphur 0.0068 J 0.77 J 0.014 J
methyl parathion 0.0082 J 0.032 0.0038 J
phorate 0.017 J
sulfotepp 0.012 J 0.004 J
thionazin 0.0063 J

R e PG I E

00099 J o s b o

] MR

R

ORGANOCHLORINE PESTICIDRS : [N
aldrin 0.0012 J
alpha-8HC 0.0012 0.0021
beta-BHC 0.016
delta-BHC 0.026 J
dieldrin - 0.0012 0.17 0.082 J 0.0077
ondrin aldehyde i o 0234 0.82 J
gamma-BHC 0.0013 J 0.0021
]gamma chlordane 39J 48 J 0.079
heptachlor 0.12 J 0.0045
kepone 0.0054 J
4,4-000 N 0.32 0.098 J 0.13 J
4,4-DOE 0.26 J 0.19 J 0.012
4,4-00T 0.0075

P ERERIOPE] (TR

Totadfse

&

rgssarsa RS

Total Pesticid:

all concentrations in mg/kg (ppm).

(1) - detected by method 8270 (semi-volatiles).

(2) - detected by method 8280 (dloxins/furans). .
* indicates the number, not the concertration, of TICs.

J - estimated concentration.
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Tabie 7-2. Waste Water Treatment Area Soil Borings: Inorganic Data Summary

MWWTAS2 XLS

SWMU-10 SWMU-12 Background
B10A B-108 B-10C B8-10C 8-10D B-10E | SF-s12-A1 | SFS12:A1 SF-S12A2 | SF812.a3 | sFs1282 | sFsi283 | srsiece SF-$12-C2 Soil
date- 12/5/90 12/5M0 1215) U139 NIm ININ 11/20/90 37131 12/5/90 NV 11/20/90 NI t1/2009 313191 Range
depth: z-4 z.« z.4 z.q 2.4 z-¢ 6 - 24' 6. 24 6 .24 6 .24 624 6. 2¢ 6. 24 6 - 24
INORGANICS
arsonic 429 32J 29J 5.3 a7 45 81J 1.7 5.8 J 8.2 7.74 52 95J 9.9 5.2-36.9
barium » 18.5 19.2 12.4 127 13.6 39.1 2089 02 6.1 169 363 16.4 12.1-275
beryllium 0.66 0.69 0.64 0.71 0.81 0.75 0.52 0.48 0.44 0.40 028 0.52 0.35 0.25-0.77
cadmium 0.52-0.78
calcium Y 2480°8 170 9 1100 J 763 733 924 2 Arree” | 1400 J 738 $80-1,440
h 0.4 7.7 7.0 5.5 J 484 58 J 13 58.J 6.2-20
cobatt as 39 45 36 2.5 1.8-7
coppor 43 35 8.0 15.9 9.1J 3.6-229
iron 11500 12000 11200 12800 8470 7,240-28,300
load 98 J 7.4 4 13 302 J 11.8474
magnesium 1270 J 1990 J 1400 J 879 083-2,450
{manganese 148 J 185 J 158 J 7368 J 53.2-478
marcury 0.047*-0.81
nickel 0.6 132 88 1.7 8.7 1.5.13.3
potassium meTel jissliezo U] ik 08115 I T (00 535 J 569 J 384 J 349-7868
sitver ELRERNTIY Ay 0.77%-1.0%*
sodium =335 8ad 148 77-230
venadium 103 7.7 6.7 7.9 89 7.4 108 126 14.4 13 9.6 11.3-21.3
zinc 599 0.3 339 406 J 689 J TR VLT BB 00.8 S 3 8744 17.4-219
cyanide 0.43 0.96 0.37 0.62 17 04353
all concentrations in mg/kg (ppm).

all shaded values exceed the Background Soil Range.

* these lower values are detection limits, not concentrations detected.
** these upper values are detection limits, not concentrations detected.
J - estimated concentration.

Page 1 of 1
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Table 7.3. Waste Water Trealment Area Groundwater: Organic Data Summary

SWMUs10 & 12

MW.7S

MW.78 MW-8S MW-8S MW.9S MW.95 RwW.-2 RW-2 MW-15D MW-150 MW.158 MW.15S
date: 1991 4/12/91 1/8/91 a4Nn79 17919 4/16/91 1/10/91 aNnzm 1/9/91 4/16/91 173191 4/18/91
VOLATILE ORGANICS
chlorobenzene 24J 14 1"
jchiorotorm 4.6 J 3.6
othylbenzene 49J 3J
m&p xylene 23 13
o-xylene 1" 6
toluene 1.7 30
1,1 - dichlorosthane 1J) 24 J 1.4J
1,1,V -trichloroethane
Total Volatile Organics|
[SEMIVOTATILE oRGANICS | %,
Anilines
aniline
4-chloroaniline
Tolal
Benzenes .
1.2 - dichiorobenzene
Totat 5%
ringemn € P d
[lrgasan OP-300
Propazine
Totranil
Total
PAMs
anthracene 14 062 J
{benzo(a)enthracene 14 1.8 J
{benzo(a)pyrene 14J)
benzo(b)fuoranthens 1J 23J
benzo(k)fluoranthene 2J 28J
|chrysene 1.J) 194
fluoranthene 3J 42J .|
naphthalene 13 14 12 14 2J
phenanthvene 1J 1.1 J
pyrene 3J 2.2 J)
2.methyinaphthalene

Page 1 of 2
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Table 7-3. Waste Water Treatment Area Groundwater: Organic Data Summary
SWMUs10 & 12
Mw.75 Mw.75 Mw-8s Mw.g8S MW.95 MW.9S AW-2 RW-2 MW-15D MW-150 MW.155 MW.158
date:]  1/9/91 417/91 1/8191 N7 1/9/9% 4/16/91 110/91 4/17/91 1/9/91 4/16/91 11991 4/18/91
Phenols

phenol 61 49
4-methylphonol 87 4“
2.4-dichlorophenol 10 23

Towat] - - . - } 138 ] . 119

Phthatates

bis{2-ethylhexyl) phthalate 36 130
di-n-butylphthalato
di-n-octylphthalate
diethylphthalate

Total| "
acetophenons
butazolidin
n-nitrosodimathylamine

0.015
alphs-chiordane 0.0031 J
delte-BHC 0.012 0.012 04
diaidrin 0.022 0.018 0.47
endrin aldehyde 18 4
gamma chlordane
heptachior
isodrin 0.014 0.14
4,4 -DDE
b By k S s 1 h
Tow[ ;B s

L B RN T

2 11 1 2 | 2 |

Total Pesticides/Herbicides | /110,021

all concentrations in ug/l (ppb).
* indicates the number, not the concentration, of TICs,
J - estimated concentration.

Paga 20f2
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Table 7-4. Waste Water Treatment Area Groundwater: Inorganic Data Summary

/
MW-150 MW-15S RW-2 W75 MW-8S MW-95 Maximum
[ aae]  1mm 411631 19751 4181 1101 N7 11991 AN [ N7 17991 416091 Contaminant
i d| totel g total  |diasotved| total | total i total  |dissotved]| total  [dissolved] tota! d| tow | total  |dissoived| total  |dissoived| total tved| tetel Level
|inorgentce
arsenic 72 89 | 147 287 127 wB5J| 52 85 6.5 178 339 824" 5S 50
barium 19 8 | 472 ns o4 m 103 137 163 56 21 83.1 [ 95 @2 836 45 s | 34 46.7 18 28 | 184 28 1000
beryllium 27
calclum w000 | 47400 | 32200 | 7ec0 | 53400 | 53300 | 49900 | 31700 | 17500 | 24500 | 24000 | 33300 | 17600 | 16200 | 16700 | 18800 | 3300 J| 37400 J| 33500 | 33300 | 10500 | 10600 | 10200 |} 11300
chromium 185 3 69773 25 18.3J 3579 50
cobalt 08J 195
. copper 268
o = BT 14007 | 35100 12200 3987 _2set 3000
' lead 85 . 8S J 195 J %0
~ magnesium | 3080 | 3680 | 460 6380 | 3640 7210 4700 6690 4200 | 4090 6690 1970
manganese 2 328 | o1& | 70888 (1 A0 | N8B00] . FAM90 ). (i9T0 | wsar. | . va2 S| viéo | Tere B R TN TR A TS s0*
nicke! 0.9 43 448 811 J
potassium 13600 | 13800 | 14200 | 14300 | 6580 | €100 7520 | &240 | e180J| 6160 | a37so | seso | sseo | 370
siver 104 J 154 J
|sodium 1200 | 91500 | 71000 | 12000 | 3000 | 30300 | 29000 | 29000 | 21800 | 23300 | 20600 | 19600 | 11100 | 12800 | 11000 [ 11700 | ve700 | 22100 | 16500 | 16900 | 16700 | 16400 | 15800 |} 17100
zinc 170 19 908J] s21 0.3 25J] 1024 67.6 5000°
all concentrations in ug/l (ppb).

* . sacondary drinking water standard.
all shaded values exceed Maximum Contaminant Levels,
J - estimated concentration.

Page 10t 1
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Table 7-5. Waste Water Treatment Area Surface Water: Organic Data Summary

Total Volatile Organics|:

SWO1P SW-01P

date: 11/27/90 8/29/91
VOLATILE
2-hexanone

7J

aldrin 0.016
kepone 0.079
4,4-DDE 0.012

Total Pesticides}:

all concentrations in ug/l (ppb).
J - estimated concentration.

D-8
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Table 7-6. Iwéste Water Trestment Area Surface Water: Inorganic Data Summary

PONDSW.XLS'

:

SW-01P SW-01P - Maximum
B 11/27/90 3/29/91 Contaminant
dissolved total dissolved total Level
73 37 23 30 1000
14900 15700 11600 12300 :
220 157 300*
6.4 7.9J 50.
mnesium ) 1920 2000 1470 1650 .
manganese 22 47 22 49 50*
potassium 4430 J| . 4200 J
sodium 27700 28300 16100 . 16800
zinc 46 65 . 33 48 5000*

~ all concentrations in ug/l (ppb).

* . secondary drinking water standard.
all shaded values exceed Maximum Contamin_am Levels.
J - estimated concentration. '

D-9
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Table 7-7. Waste Water Treatment Area Sediment: Organic Data Summary

SD-01P 8D -02pP SD-01P
| . date: 11/29/90 11/29/90 3/29/91
i
chlorobenzene 012 J
toluene 0.24

Total Volatile Organics

Fingerprint Compounds
Tinuvin 327 0.23 '_._J_ - 051J
Total
PAHs
benzo(a}anthracene 0.18 J 0.16 J
benzo(a)pyrene 014 J
benzo(b)fluoranthene 032 J 046 J 025 J
therzo(k)fluoranthene 034 J 0.48 J 0.28 J
chrysene o2J] o025y 0.24 J
fluoranthene . . 0.34 J 041 J 053 J
ideno(1,2,3-cd)pyrene 0.16 J
phenanthrene 02J .23 J 02 J
pyrene
Total
Phthalates
-{bis{2-ethylhexyl) phthalate 11J) 078 J
4-chlorophenyl-phenylether . 0.19J 028 J
Total
Total Semi-Volatile Organics
BRSO . B

TCDF 0.0034 J 0.01 0.0069

endrin

kepone

4,4-0DD
4,4-DDE
4,4-DDT

Total Pesticides] -

all concentrations in mg/kg (ppm).
(1) - detected by method 8270 (semi-volatiles).
(2) - detected by method 8280 (dioxins/furans).
J - estimated concentration.

D-10
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Table 7-8. Waste Water Treatment Area Sediment: Inorganic Data Summary

SD - 01P

SD-02P | SD-01P Background .
date:| 11/29/90 | 11/29/90 3/29/91 Soll Range
59J 4.3 J| 10.7 - 5.2-36.9
- {barium 28 J 23 J 416 J 12.1-275
“|beryllium 0.53 0.37 0.5 J| 0.25-0.77
cadmium : 057 J| 0.52-0.78
calcium 1130 J} 560-1,440
chromium 89 J - 65J 8J 6.2-20
cobalt 3.2J 25 J| 33 "1.8-7
copper 159 J 13.7 J] -19.2 J 3.8-22.9
iron 8000 6370 7650 | 7,240-28,300 |
lead 50.5 | 32.8 103 J 11.8-471
|magnesium 1090 .J 906 J|- . 975 683-2,450
manganese 94.3 J 722 J 176 53.2476
nickel ) ' 6.7 J|  1.5*-13.3
potassium 441 360 400 | 349-786
sodium . 26 77*-230
" |vanadium 11.9 - 8.8 10.7 11.3.27.3
zinc 142 161 . 17.4-219

- all concentrations in mg/kg (ppm).

all shaded values exceed the Background Soil Range.
* these lower values are detection limits, not concentrations detected.

J - estimated concentration.
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Taﬁle 7-9. Summary of the Waste Water Treatment Area Release Characterlzation: Soll

SWMU-10

SWMU-12

Range of total Meantotal | Median total Range of total Meantotal | Median total
concentration concentration |concentration* concentration concentration |concentration*
(N =6) (N =#6) (N=¢6) “(N=18) (N=8) N=28)
Fraction (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
VOC's ND - 0.036 0.006 ND ° 0.035 - 35 54 05 -
Semi-Volatiles ND - 0.95" 0.08 - ND 12,63 - 551 102 - 38
PCB's ND - 0.057 0.009 ND ND - 0.21 0.03 ND
Dioxins/Furans ND - 0.00016 0.00003 ND 0.00055 - 0.088 0.025 0.008-
Pesticides/Herbicides ND - 0.0141 0.0057 0.0049 0.0063 - 6 1.5 0.27
NOTES:

* . Median is the average of middle two samples.

ND - Not Detected
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: Fe- IIRON
3 - Na- SODIUM . oo SWOIP(Y)
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Table 9-3. Baseline Concentrations for Inorganics In River Surface Water!

Fraction
Dissolved Total
Inorganic (ppb) (ppb) -

barium 14 .16
calcium 11,700 11,600
iron | . 270 590
lead | - 23
magnesium 1620 - 1630
manganese 130 140
nickel — 26
potassium? 3110 —
sodium 33,200 32,600
zinc. - 25 -
cyanide - — 19
NOTES:

1. The surface water sampling methodology is discussed in detail in Appendlx L
2. The dissolved concentration of potassium is an estimated value.
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NOTE:
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FOR APPENDIX 1X COMPOUNDS AND
BIOASSAY

HBASE MAP SOURCE:
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. .SD-09AL
ROUND 1

svO
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MAJOR SURFACE WATER,
BODIES IN MAPPED AREA :g
SEDIMENT SAMPLE 7.2 ) .
LOCATION 0.033 VO- TOTAL VOLATILE ORGANICS
_0.007 - SVO-SEMIVOLATILE ORGANICS
B- TOTAL BENZENES

NOTES:

1. SOME SEDIMENT SAMPLES WERE
COLLECTED DURING ROUND 1 OR
ROUND 2 ONLY, AS NOTED.

2. ND- NOT DETECTED.

3 ALL CONCENTRATIONS REPORTED
IN PARTS PER MILLION {ppm).

(BY METHOD 8270-SEMIVOLATILE FRACTION)
PTH- TOTAL PHTHALATES
PAH-TOTAL POLYCYCLIC AROMATIC HYDROCARBONS SCALE
PNL- TOTAL PHENOLS .
FP- TOTAL FINGERPRINT COMPOUNDS
OIF (1) - DIOXINSIFURANS ASSOCIATED WITH SEMIVOLATILE
ANAL YSIS-METHOD 8270 (CONSISTS OF DICHLORO-
AND TRICHLORO-DIOXINS/FURANS AND DIBENZOFURAN)
HERB- TOTAL HERBICIDES
OPP-TOTAL ORGANOPHOSPHOROUS PESTICIDES
OCP- TOTAL ORGANOCHLORINE PESTICIDES : wane, wrwsemsty
% SURV- PERCENT SURVIVAL RATE OF MIDGE LARVAE tha WG BAS _Jcun 112000 [eecuwo: G7XAGE0
. C YENTANS. 10 DAY ACUTE BIOASSAY TEST oHD.07:  KAK oA, 1 OCT 1991 [Rawo: [ 3

UPSTREAM AND DOWNSTREAM REACH
SAMPLING RESULTS
SEDIMENT : ORGANIC DATA AND BIOASSAY DATA

BASE MAP SOURCE;
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OF NEWFOUNDLAND, NEW JERSEY.

DATE FLOWN: 2 APRIL. 1989.
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ABDREYIATIONS FOR METALS:
Ca- CALCIUM
Cr- CHROMIUM
Cu- COPPEA
Pb- LEAD
Mn- MANGANESE

(EGEND
7] MAJOR SURFACE WATER
- eeid BODIES IN MAPPED AREA
SD-00M  SEDIMENT SAMPLE
LOCATION
- DID NOT EXCEED BASELINE
NOTES:
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PER MILLION (ppm).
2. ALL LISTED CONCENTRATIONS EXCEED BASELINE.

3. USED TO ESTABLISH BASELINE CONCENTRATIONS.
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Table 9-1. Pawtuxet River Surface Water Samples: Organic Data Summary

UPSTREAM REACH FACILITY REACH DOWNSTREAM REACH
SW-00M SWO0M SW.01M SWO1R SW-03M SW-04M  |SW-0aM-DUP SW.06M | SW-06M-DUP SWO7M SW-08M SW-09A SW-0IM SW-09M SW-10M SW-20M SW-20M
date:{ 11/27/90 3/26/9 3726191 11/27/9% 18/27/90 3/28/ 312619 11/27/90 11/27/90 11727730 1/27/90 12/7/90Q 11/27/90 3726191 127190 1727790 326191
VOLATILE ORGANICS
chlorobenzene 1 J 14 12 4 1.2 v 1.2 J idod i J [ [ 1.1
chiorotorm 4 J
iodomethane
m&p-xylene 1.3 J 16 J 1.2 J 09 J
jo-xylone 05 J 05 J 05 J 03 J
toluene 1.3 )] 13 J 2 1.1 J 0.8 J
Total Volatiie Organics] = - - 4 |© . “wo 4 ¢ R ae ] Ll 40 a2 1.1 EN EREX]
SEMI-VOLATILES ORGANICS X N
Phthalates
bis(2-cthylhexyl) phthatate 7 J 7 J 1 J
di-n-octyl-phthalete
Total Semi-Voistiie Organics [:aERRIng it [ 1A RS GERAAR e ar RrTSaR Bt
ORGANOPHOSPHOROUS PESTICIDES © ik | ]
dimethoate 0.16 Ji 0.084 J
disulfoten 002 J 0.02
othyl patsthion 0.029 Ji
tamphur 0.078 J| 0.073 J,
methy! parsthion 002 J
Toul T R N R TR
ORGANOCHLORINE PESTICIDES L5 X
beta-BHC 0.048 0.038 0.052
dieldrin 0.0077 J
4.4-DDE 0.0062
4,4-00T
Total| 3575 - {-¥::0.0082:
Totsl Pesticides] .Y 3-"0.02! 10,0082
. : 7 ‘ 3 [ 2

all concentrations in ug/ (ppb).

* indicates the number, nat the concentration, of TICs.

J - estimated concentration.
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Table 9-7. Pawt River Sedil Samples: Inorganic Data Summary
UPSIALAM RTACH FACIUTY AEACH OOWNSTREAM REACH
soox | soom | 500 |eoom | soca {soon | sowm [soam | soox foox. | 5001 |sooonour|snaw |sdom | soom  [snew | sooen | smon DN ool sooow |soosv fooma [somn [ soim [som [soie | sozm  |socom
dote:] Y20 1 Vetrm) § V/RARY W0 W M 1172000 Jrem 1 V72980 Edlll 1172890 11726790 V091 2T 1172900 Aam 11/29/00 1172900 e Ve 11729700 Iﬂ"ﬁl" 127790 V21 1172980 w218 bt ) 1172900 V2m
orgerice
NGOy oM g an Ji 19 J| 34 J 20 J
| arvmnic s 8 Ji 82 Ji 32 ns J 3 3.7 J| n 1.8 J] 120 J| 223 1" 2 J as 39 J LU w3 201 32 J 40 2 J (1] 22 J 103 44 29 J a4
baren e J 131 Jj NS 14 JI - 3gre J 0 J W0 J| 0 J) 103 J) 247 J = 4 ey 133 Ji 147 Ji a7 J 104 Ji 130 Ji n J 139 J| 22 J [ 3] me J 4 803 J 7 J 137 J 17.5 )
baryfium 21 J) 03 0.59 042 J) 4 a8 J 43 23 Ji 03 2 00 o J o6 18 29 Ji 49 J LX) 087 08 Ji 0537 1.7 J om J 049 004 Ji
cadmim 1.4 Jf 24 Coar 33 4 53 Jd on 83 2 [ 18 Jl 2% 2 | 1. as 4
calcium 2430 J| ) M0 J] J a1 J| 2480 J] 710 J] 322 J| as? J] 20 J 3070 J) 440 Ji ar J 480 J| 340 J) 150 J) 1290 J) 3800 J| 04 J) 327 Ji d]
jcheonium 8 J Jj 139 (L] o] 138 J) 109 J 29 Ji . A7 J e Ji 130 J} 148 Ji 134 | 8.0 ne J 159 J A48 J] 104 J 23 ) Jf
cober [ 23 4 sy J 0 J ] 24 J] a1 J| i as ) 21 4 & 1.9 . 33 [y ae w4l e
I coppe ”e m1 4 . oae 4 1824 Wb 3 e g o Jd ws g a8 a8yl s o 2 g res . )
v 15000 w10 | . 1e500 L) 8120 00 1200 |20 | gm0 M0 ) 20 -0 11850 ) s7e0 (]
m < {oad [F I 141 100 207 13 J] me R 13 wsJ oy e J [T s 4 138 4 1Y) as J
\'o [megnesivm 2190 o Jl. 200 J s (1] fem0 | 300 ws A wrm N0 4] 1o 1020 41 1300 1320 2 J) a2
{mancanees 34 e J o 4 142 J| n o ] - ®ue Jq 1 I L) 8 4 3 m ™0 J 108
worcary 029 J] o | om: ate
et =3 J 21 a8 4 oy a3 i v ] 22 sl re as 4|
potarei a0 T 00 m @ | «10 = @ 834 2 o [
e Cad el
sodum 10 ! 124 N 204 ) @ 15 178
varachm 148 as 128 i EY e 08 2 33 20 124 | mr. [Y) s a 79 as a2 a0
) F e d] = 4 @m0 o oo s o J @ s d ar a2 2 4 ary = 199 4] sy ey a4 M3 e
. :
cyaniae .ae 132 28 - a0 ) R . 13! Cay
ol concentrations in mg/kg (ppm).
4 - sstimated concentration.
I Shadod values exceed beseline concentrstions, as shown in Table 9.8, .
l
S
)
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Table 9-2 Pawtuxet River Surface Water Samples: Inorganic Dats Summary

UPSTRLAMN REACH FACRITY REACH DOWNS TV AM REACH
Sw oo swoou swonm sworn wam swoms SW o OUP gw-om Sw.omu OUP swoms w00 swoea Ew.om aw.oom ow.1o8 Sw.20M ow.20M [y—
{ oo 11910 vy v a9 1y s wrm Vi V™ 1m0 11RO a0 1112190 v2em 1m0 117210 yaem [y
fosacnet | v Jaesoima | o — o v |amows | v [aesrmns | o Jomowes | o |orsowes | on fossoms | ow [snoved] o fresomd | e [messed | ow fovorwd| o fomoned| o [omones | oo [ommnes | wewr [onsoms] ow

inorgonios

[ Ve 1. " ‘e " N 13 14 13 " 1 3 " . A e
cotcam tros Jivem | eam | ov0 J1rro0 Jt130 | eoe0 | w0 Jurm [rew | o | w0 | oo weo | vmo | viem
| chwomasm

won m | o | e w | m w )l w]| w] wm] o o | m %0
loae n 2 4 3 27 J] 273 n
magresm wo | ww | e v | v Liws] wo | o | wm | wr ywro | a0 a0
| manganees 12 1o ] » " w | e ) n a v | o 10
it » ¥ ”
o 3119 4 so00 Jf- 4 4 310

o gy

o 300 Jameo Jirew Jursoo faro [siem J o | riowo [ | | irme | rem | 1reco 17a00 | 3w | 30w
e » 2
frvoase - » " " " " [N w [ ™ ™ N
all concentrations In ug/ (ppb).

alt shaded values exosed Maximum Contaminant Levels.

.. . water &

J - estimated concentration.
NA - Not Anelyzed.
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